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ABSTRACT
The p o s s i b i l i t y  o f  o v e rc o m in g  r i g i d  b e h a v io r  i s  a n  im ­
p o r t a n t  q u e s t io n  i n  r e g a r d  t o  t h e  e f f i c a c y  and  e f f i c i e n c y  o f  
r e h a b i l i t a t i v e  e f f o r t s  w i t h  ag ed  i n d i v i d u a l s *  The p u r p o s e  
o f  t h i s  s tu d y  w as t o  d e m o n s tr a te  t h a t  r i g i d i t y  i n  a g ed  s u b ­
j e c t s  c o u ld  b e  m o d if ie d  ( r e d u c e d )  th r o u g h  t r a i n i n g  by  o p e r a n t  
c o n d i t io n in g *  T hough t h i s  s tu d y  w as n o t  a  t e s t  o f  an y  p a r ­
t i c u l a r  th e o r y  o f  r i g i d i t y ,  t h e  G o l d s t e in  f o r m u la t i o n  w as 
u t i l i z e d  a s  a  b a s i s  f o r  d e f i n i n g  r i g i d i t y  and p r o v i d in g  a  
m odel f o r  d e v e lo p in g  a p p r o p r i a t e  t e s t s .  R i g i d i t y  w as d e f in e d  
o p e r a t i o n a l l y  a s  t h e  i n a b i l i t y  o f  s u b j e c t s  t o  s h i f t  t h e i r  
a t t e n t i o n  among ra n d o m ly  p r e s e n t e d  c o n c e p ts  i n  a  p ro b le m  
s o l v i n g  t a s k .  Two s im p le  c o n c e p t  f o r m a t io n  t e s t s  w e re  d e ­
v i s e d ,  o n e  o f  w h ic h  p r o v id e d  an i n i t i a l  m e a su re  o f  r i g i d i t y  
an d  s e r v e d  a l s o  a s  t h e  t r a i n i n g  t a s k  ( t h e  F ig u r e  T e s t ) *  The 
s e c o n d  t e s t  ( th e  C ard  T e s t )  s e r v e d  a s  a  m e a su re  f o r  g e n e r a l ­
i z a t i o n  o f  t r a i n i n g *  The m e a su re  o f  r i g i d i t y  w as d e f in e d  by  
t h e  e r r o r  s c o r e s  a c h ie v e d  on th e  t e s t s *  The s u b j e c t s  w e re  
a s s ig n e d  t o  one o f  t h r e e  l e v e l s  o f  r i g i d i t y  a c c o r d in g  t o  
t h e i r  s c o r e s  i n  t h e  p r e t r a i n i n g  p h a s e  o f  t h e  F ig u r e  T e s t .
One o f  t h r e e  ty p e s  o f  re w a rd s  was u t i l i z e d  t o  c o n d i t i o n  
t h e  s u b j e c t s ’ a b i l i t y  t o  s h i f t  am ong c o n c e p t s .  The re w a rd s  
w e re  a  p o s i t i v e  v e r b a l  s t a t e m e n t ,  a  p e n n y , and t h e  so u n d  o f
v i i
v i i i
a  t a p  b e l l ;  an d  t h e s e  w e re  g iv e n  f o r  e v e ry  c o r r e c t  r e s p o n s e  
d u r i n g  r e t e s t  on  t h e  F ig u r e  T e s t .  A c o n t r o l  g ro u p  r e c e i v e d  
no  re w a rd  d u r in g  r e t e s t i n g .  The s u b j e c t  sa m p le  c o n s i s t e d  
o f  72 g e r i a t r i c - p s y c h i a t r i c  p a t i e n t s  i n  a  V .A . p s y c h i a t r i c  
h o s p i t a l .  T hey r a n g e d  i n  a g e  fro m  65  t o  01 y e a r s  (m ean a g e  
6 9 .6  y e a r s )  and  w e re  g r o s s l y  d ia g n o s e d  e i t h e r  c h r o n ic  b r a i n  
synd rom e o r  p s y c h o s i s .
T h re e  s p e c i f i c  h y p o th e s e s  w e re  t e s t e d :  ( a )  r i g i d i t y  
c a n  b e  m o d if ie d  th r o u g h  t r a i n i n g  b y  t h e  a p p l i c a t i o n  o f  
p o s i t i v e  r e i n f o r c e m e n t s ,  (b )  v e r b a l  a n d  n o n v e rb a l  r e i n ­
f o r c e r s  w i l l  d i f f e r  i n  t h e i r  e f f i c i e n c y  i n  m o d ify in g  r i ­
g i d i t y ,  -and  ( c )  t h e  m o d i f i c a t i o n  o f  r i g i d i t y  i n  one  
b e h a v i o r a l  a r e a  w i l l  g e n e r a l i z e  t o  m o d ify  r i g i d i t y  i n  a  
r e l a t e d  b e h a v i o r a l  a r e a .
A n a ly s e s  o f  v a r i a n c e  b a s e d  on  e r r o r  s c o r e s  o f  t h e  tw o 
c o n c e p t  f o r m a t io n  t e s t s  p ro d u c e d  t h e  f o l lo w in g  r e s u l t s .  A 
s i g n i f i c a n t  t r a i n i n g  e f f e c t  (p  < . 0 5 ) w as d e m o n s t r a te d  b e ­
tw e e n  t h e  p r e t r a i n i n g  an d  t r a i n i n g  s c o r e s  o f  t h e  F ig u r e  
T e s t ;  t h i s  d a t a  s u p p o r t s  t h e  f i r s t  h y p o t h e s i s .  No s i g n i f i ­
c a n t  d i f f e r e n t i a l  re w a rd  e f f e c t  o c c u r r e d ,  n e g a t in g  t h e  
s e c o n d  h y p o t h e s i s .  The l a t t e r  f i n d i n g  i n  c o n ju n c t i o n  w i th  
t h e  s i g n i f i c a n t  t r a i n i n g  e f f e c t  i n d i c a t e s  t h a t  some o t h e r  
v a r i a b l e  w as e f f e c t i n g  a  c h a n g e  d u r in g  t r a i n i n g ,  p r o b a b ly  
s o c i a l  f a c i l i t a t i o n .  No g e n e r a l i z a t i o n  e f f e c t  w as e l i c i t e d  
on th e  C ard  T e s t ,  n e g a t in g  t h e  t h i r d  h y p o t h e s i s .  T h is  
f i n d i n g  i n d i c a t e s  how s i t u a t i o n - b o u n d  t h e  t r a i n i n g  m ig h t b e .
i x
D ia g n o s i s  w as n o t  a  s i g n i f i c a n t  v a r i a b l e #  T h e re  w e re  s i g ­
n i f i c a n t  d i f f e r e n c e s  among t h e  l e v e l s  o f  r i g i d i t y  (p  < # 0 1 ) .
The v a r i a b l e s  o f  a g e  and  IQ (WAIS v o c a b u la r y  s u b t e s t )  
w e re  c o r r e l a t e d  w i th  t h e  t e s t  s c o r e s #  Age w as fo u n d  t o  b e  
i n v e r s e l y  r e l a t e d  t o  t h e  e r r o r  s c o r e s  o f  b o th  t e s t s ,  su g ­
g e s t i n g  t h a t  r i g i d i t y  d o e s  i n c r e a s e  w i th  age#  IQ  w as d i ­
r e c t l y  r e l a t e d  t o  t h e  e r r o r  s c o r e s ,  s u g g e s t i n g  t h a t  w i th  
i n c r e a s e d  r i g i d i t y  i n t e l l e c t u a l ,  e f f i c i e n c y  d e c r e a s e s #  The 
o v e r a l l  c o n c lu s io n s  f ro m  th e  d a t a  w e re  t h a t  r i g i d i t y  i s  n o t  
an  i r r e v e r s i b l e  phenom enon, t h a t  i t  c a n  b e  m o d if ie d  th r o u g h  
c o n d i t i o n i n g .  R i g i d i t y ,  t h e n ,  i s  n o t  an  in s u r m o u n ta b le  
o b s t a c l e  t o  r e h a b i l i t a t i v e  p ro g ra m s  a p p l i e d  t o  a g e d  i n d i ­
v i d u a l s  •
INTRODUCTION
R e h a b i l i t a t i o n ,  i n  G e r i a t r i c s
Due t o  v a s t  im p ro v e m e n ts  i n  m e d ic in e ,  w o rk in g  c o n d i ­
t i o n s ,  s o c i a l  s e c u r i t y ,  e t c * ,  t h e  a v e r a g e  l i f e  s p a n  o f  
i n d i v i d u a l s  i n  t h i s  c o u n t r y  h a s  b e e n  c o n s i d e r a b l y  e x te n d e d  
b e y o n d  t h a t  fo u n d  30 y e a r s  a g o . C o n c u r r e n t  ,w lth  t h i s  t r e n d  
a r e  i n c r e a s e s  i n  t h e  dem and f o r  s e r v i c e s  t o  t h i s  o l d e r  p o r ­
t i o n  o f  t h e  p o p u l a t i o n — s e r v i c e s  s tem m in g  fro m  p u b l i c  
h e a l t h  and  w e l f a r e ,  s o c i a l  s e c u r i t y ,  an d  r e h a b i l i t a t i o n .  A 
n e e d  f o r  r e s e a r c h  b o th  i n  t h e  a g in g  p r o c e s s ,  p e r  3 e «  a n d  i n  
r e h a b i l i t a t i o n  o f  t h e  a g ed  i n d i v i d u a l  h a s  a l s o  b e e n  w id e ly  
a c c la im e d  ( B i r r e n ,  19& 0, p .  1 6 1 ) .
The m ed ica l, f i e l d  o f  g e r i a t r i c s ,  i n  p a r t i c u l a r ,  r e ­
f l e c t s  t h e  upw ard  t r e n d  i n  a g in g  b o th  i n  t h e  i n c r e a s e  o f  
m ed ica l, p ro b le m s  a s s o c i a t e d  w i th  s e n i l i t y  an d  i n  t h e  
a l l o c a t i o n  o f  h o s p i t a l  s p a c e  t o  t r e a t  t h e s e  p r o b le m s . G er­
i a t r i c  u n i t s  i n  a  p s y c h i a t r i c  s e t t i n g  m u s t be  c o n c e rn e d  n o t  
o n ly  w i t h  t h e  t r e a t m e n t  o f  p h y s i c a l  d i s o r d e r s  b u t  th e  
c o m p l ic a t in g  e f f e c t s  o f  m e n ta l  d i s t u r b a n c e .  F o r s u c h  
p a t i e n t s  t h e  p h y s ic a l ,  and  m e n ta l  c o n d i t i o n s  a r e  m o s t o f t e n  
i n t e r r e l a t e d ,  e . g . ,  im p a i r e d  m e n ta l  f u n c t i o n i n g  s tem m ing  
fro m  c e r e b r a l  a r t e r i o s c l e r o s i s .  R e h a b i l i t a t i v e  e f f o r t s  d i ­
r e c t e d  to w a rd  g e r i a t r i c  p a t i e n t s  m ust t a k e  i n t o  a c c o u n t  t h e  
am ount o f  p e rm a n e n t p h y s i c a l  an d  m e n ta l  d i s a b i l i t y  a s  w e l l
a s  t h e  p o t e n t i a l  f o r  c h a n g e s  to w a rd  a d j u s t i v e  b e h a v io r*
U n t i l  r e c e n t  y e a r s ,  t h e  t r e a t m e n t  o f  g e r i a t r i c  c a s e s  
was p r i n c i p a l l y  p h y s i c a l  an d  c u s t o d i a l  i n  n a tu r e *  The 
m odern  t r e n d  i s  to w a rd  r e m o t i v a t i o n  an d  r e s o c i a l i z a t i o n *  
T h ese  l a t t e r  tw o p r o c e d u r e s  c o n s t i t u t e  t h e  p r im a r y  g o a l s  
o f  r e h a b i l i t a t i o n  f o r  t h e  g e r i a t r i c - p s y c h i a t r i c  p a t i e n t *
F o r  y o u n g e r  p e o p le  r e h a b i l i t a t i o n  u s u a l l y  i n c l u d e s  v o c a ­
t i o n a l  t r a i n i n g  and  jo b  p la c e m e n t ,  b u t  s u c h  an  a im  i s  n o t  
n e a r l y  so  im p o r ta n t  w i t h  a g e d  i n d i v i d u a l s *  The g o a l s  o f  
r e h a b i l i t a t i v e  e f f o r t s  a p p l i e d  on a  g e r i a t r i c - p s y c h i a t r i c  
w ard  may b e  a s  s im p le  a s  t r a i n i n g  t h e  p a t i e n t  t o  c a r e  f o r  
h i s  own im m e d ia te  n e e d s  s u c h  a s  p e r s o n a l  h y g ie n e  o r  s e l f  
f e e d i n g  an d  im p ro v e d  e a t i n g  h a b i t s *  H o p e f u l ly ,  t h e  u l t i ­
m ate  g o a l  i s  t o  p r e p a r e  t h e  p a t i e n t  f o r  p la c e m e n t  o u t s i d e  
th e  h o s p i t a l  w h e re  r e s p o n s i b i l i t y  f o r  m e e t in g  o n e s  own 
n e e d s  i s  r e q u i r e d *  The te rm  r e h a b i l i t a t i o n ,  a s  a p p l i e d  t o  
t h e s e  p a t i e n t s ,  o b v io u s ly  i s  much m ore  r e s t r i c t e d  i n  m ean­
in g  t h a n  w hen u s e d  w i t h  y o u n g e r  p e o p le .
I m p o r ta n t  V a r i a b l e s  i n  R e h a b i l i t a t i o n
The e f f e c t i v e n e s s  o f  r e h a b i l i t a t i v e  e f f o r t s  d i r e c t e d  
to w a rd  t h e  g e r i a t r i c - p s y c h i a t r i c  p a t i e n t  i s  i n f l u e n c e d  b y  a 
m u l t i t u d e  o f  v a r i a b l e s .  One s e t  o f  t h e s e  v a r i a b l e s  c o n s t i ­
t u t e s  t h e  d im e n s io n s  o f  p e r s o n a l i t y  i n c l u d i n g  s e l f  c o n c e p t ,  
i n t e l l i g e n c e ,  e x p e c t a n c i e s ,  e m o t io n s ,  and  r i g i d i t y  (B otw in ick , 
19 59 ; K u h le n , 1959 ; R i e g e l ,  19 5 9 )*  A n o th e r  s e t  o f  v a r i a b l e s ,
an d  one  o f  p r im a r y  im p o r ta n c e  t o  r e h a b i l i t a t i o n ,  a r e  t h o s e  
r e l a t e d  t o  l e a r n i n g  a b i l i t y  (K ay , 1 9 5 9 ; J e ro m e , 1 9 5 9 )*
T h ese  l e a r n i n g  v a r i a b l e s  i n c l u d e ,  among o t h e r s ,  r e i n f o r c e ­
m e n t, m o t i v a t i o n ,  g e n e r a l i z a t i o n  o f  t r a i n i n g ,  and  memory*
A t h i r d  s e t  o f  v a r i a b l e s  c o n s t i t u t e s  p h y s i o l o g i c a l  a t t r i ­
b u t e s  o f  i n d i v i d u a l s ,  e * g * , a g e ,  c e n t r a l  n e rv o u s  s y s te m ' 
a c t i v i t y ,  s e n s o r y  a c u i t y ,  o r  d i s e a s e *
Among t h e  t h r e e  s e t s  o f  v a r i a b l e s  l i s t e d  a b o v e , t h e r e  
i s  much o v e r l a p  an d  in te r d e p e n d e n c e *  The c u r r e n t  s tu d y  w as 
d e s ig n e d  t o  i n v e s t i g a t e  t h e  i n t e r r e l a t i o n s h i p s  b e tw e e n  
s e v e r a l  o f  t h e s e  v a r i a b l e s  i n  t h e  c o n te x t  o f  t r a i n i n g  and  
r e h a b i l i t a t i o n .  -More s p e c i f i c a l l y ,  t h e  c o n c e rn  w as w i th  
t h e  i n f l u e n c e  o f  t h e s e  v a r i a b l e s  upon  th e  m o d i f i c a t i o n  o f  
b e h a v io r  i n  g e r i a t r i c  p a t i e n t s ,  b e h a v io r  t h a t  i s  im p o r ta n t  
t o  a d e q u a te  a d ju s tm e n t  i n  t h e  l a t e  y e a r s  o f  l i f e *  W ith  r e ­
g a rd  t o  t h e  im p o r ta n c e  o f  l e a r n i n g  v a r i a b l e s ,  f o r  e x a m p le , 
A n d e rso n , B r y a n t ,  an d  G i l b r e t h  (1 961 ) p o i n t  o u t  t h a t  "many 
o f  o u r  a c t i o n  p ro g ra m s f o r  o l d e r  p e o p le  d e p e n d  d i r e c t l y  
upon  t h e i r  c a p a c i t y  t o  a c q u i r e  new s k i l l s  o r  to  m o d ify  o l d  
o n e s ."  The p a r t i c u l a r  v a r i a b l e s  c h o s e n  f o r  i n v e s t i g a t i o n  
i n  t h e  p r e s e n t  s tu d y  w ere  t h e  p e r s o n a l i t y  d im e n s io n s  o f  a g e  
an d  r i g i d i t y ,  t h e  l e a r n i n g  v a r i a b l e s  o f  r e in f o r c e m e n t  and  
g e n e r a l i z a t i o n  o f  t r a i n i n g ,  an d  th e  p h y s i o l o g i c a l  v a r i a b l e s  
o f  ag e  and b r a i n  damage*
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D e f i n i t i o n * T h e re  a r e  a  num ber o f  t h e o r e t i c a l  fo rm u ­
l a t i o n s  to  a c c o u n t  f o r  t h e  n a t u r e  an d  o r i g i n  o f  t h i s  p h e ­
nom enon. T h ese  p o s i t i o n s  h a v e  b e e n  q u e s t io n e d  an d  
c r i t i c i z e d .  Chown (1 9 5 9 ) an d  W ern er (1 946 ) h a v e  r e v ie w e d  
t h e  c o n c e p t  o f  r i g i d i t y  an d  c o n c lu d e d  i t  w as am b ig u o u s and  
d i f f i c u l t  t o  d e f i n e .  C a t t e l l  a n d  T in e r  (1 9 4 9 ) s t a t e d  t h a t  
f o r  some 3 0  y e a r’s  r i g i d i t y  w as s t u d i e d  u n d e r  t h e  r u b r i c  o f  
p e r s e v e r a t i o n  w i t h o u t  any  c o n f u s io n  o r  m a jo r  d i s a g r e e m e n t s .  
I n  r e c e n t  y e a r s ,  h o w e v e r, "n ew co m ers11 l e n t  c o n f u s io n  t o  t h e  
a r e a  b y  f a i l i n g  t o  c o n s i d e r  and  i n t e g r a t e  t h e  p r e v i o u s  w ork  
on p e r s e v e r a t i o n .  O ut o f  t h i s ,  t h e n ,  h a s  a r i s e n  t h e  d i v e r ­
s i f i e d  t h e o r e t i c a l  a p p ro a c h e s  t o  t h e  c o n c e p t  o f  r i g i d i t y .
Chown (1 9 5 9 ) h a s  r e v ie w e d  s e v e r a l  m e a s u re s  o f  r i g i d i t y .  
T h ese  i n c lu d e  t h e  e i n s t e l l u n g  t e s t s  s u c h  a s  t h e  L u c h in * s  
W a te r  J a r  T e s t ,  c o n c e p t  f o r m a t io n  t e s t s  s u c h  a s  t h e  W e ig l 
C ard  S o r t i n g  T e s t ,  p e r s o n a l i t y  i n v e n t o r i e s ,  and  t h e  R o r­
s c h a c h .  B e c a u se  o f  t h e  v a r i e d  t h e o r i e s  and  m e a s u r e s ,  t h e  
q u e s t io n  i s  o f t e n  a s k e d ,  I s  r i g i d i t y  a  g e n e r a l i z e d  p e r s o n ­
a l i t y  t r a i t  o r  i s  i t  p h e n o m e n a lly  r e l a t e d  t o  t h e  s p e c i f i c  
e x p e r im e n ta l  c o n d i t i o n s  u n d e r  w h ic h  i t  i s  g e n e r a t e d  an d  
m e a su re d ?  S c h a ie  (1955 ) i n  an  a t t e m p t  to  a n sw e r t h i s  q u e s ­
t i o n  fo rm ed  a  t e s t  b a t t e r y  fro m  s i x  " t e s t s  o f  h ig h  r e l i a ­
b i l i t y  and  v a l i d i t y  b a s e d  on in d e p e n d e n t  c r i t e r i a  o f  
b e h a v i o r a l  r i g i d i t y  . . . "  Two t e s t s  w e re  r e l a t e d  t o  
f u n c t i o n a l  t h e o r y ,  tw o t o  s t r u c t u r a l  t h e o r y ,  and  tw o w e re
r i g i d i t y  s c a l e s ,  one o f  w h ic h  w as d e v is e d  by  S c h a i e .  T e s t  
s c o r e s  w e re  o b t a in e d  on a l l  m e a su re s  f ro m  216 s u b j e c t s  
r a n g in g  i n  a g e  fro m  17 t o  79 y e a r s ,  w i th  a  m ean a g e  o f  3 6  
y e a r s .  F a c t o r  a n a l y s i s  o f  t h e s e  r e s u l t s  show ed no  g e n e r a l  
f a c t o r  o f  r i g i d i t y .  Chown ( I 96 I )  f a c t o r  a n a ly s e d  16  t e s t s  
o f  r i g i d i t y  ( n o t  i n c l u d i n g  th e  e i n s t e l l u n g  o r  c o n c e p t  f o r ­
m a t io n  t e s t s )  and  fo u n d  f i v e  f a c t o r s  o f  r i g i d i t y .
r .
The e x i s t e n c e  o f  a  u n i t a r y  r i g i d i t y  f a c t o r  s t i l l  r e ­
m a in s  a  c o n t r o v e r s i a l  i s s u e ;  h o w e v e r, t h e  t r e n d  i s  t o  
c o n s i d e r  r i g i d i t y  a  m u l t i f o r m  c o n c e p t .  E n g l i s h  an d  E n g l i s h  
(195&) g iv e  a  g e n e r a l i z e d  d e f i n i t i o n  o f  p s y c h o l o g ic a l  r i g i d i ­
t y  w h ic h  r e f l e c t s  t h e  m u l t i f o r m  a p p ro a c h .  R i g i d i t y  i s  d e ­
f i n e d  a s  t h e  " r e l a t i v e  i n a b i l i t y  t o  c h a n g e  o n e 's  a c t i o n  o r  
a t t i t u d e  w hen t h e  o b j e c t i v e  c o n d i t i o n s  dem and i t ;  c l i n g i n g  
t o  a  n o - l o n g e r - a p p r o p r i a t e  way o f  a c t i n g  o r  f e e l i n g . "  They 
s t a t e  f u r t h e r  t h a t  i t  may b e  " c o g n i t i v e , "  " p e r c e p t u a l , "  
" a f f e c t i v e , "  o r  "show  i t s e l f  i n  o v e r t  a c t i o n . "
G o ld s te in  T h e o ry . Of th e  many p r e v a i l i n g  t h e o r i e s  o f  
r i g i d i t y  t h e  one f o r m u la te d  by  G o ld s t e in  (1943) was c h o se n  
t o  p r o v id e  a  t h e o r e t i c a l  f o u n d a t io n  f o r  t h e  p r e s e n t  s tu d y .  
Though t h i s  s tu d y  was n o t  d e s ig n e d  t o  t e s t  any  p a r t i c u l a r  
t h e o r e t i c a l  p o s i t i o n  on r i g i d i t y ,  G o l d s t e i n 's  a p p ro a c h  h a s  
p r a c t i c a l  v a lu e  i n  t h e  s tu d y  o f  g e r i a t r i c - p s y c h i a t r i c  
p a t i e n t s .  I t  p r o v id e s  an  o p e r a t i o n a l  d e f i n i t i o n  o f  r i g i d i ­
t y ,  an d  s u g g e s t s  a  m e a su re  s u i t a b l e  i n  p a r t  t o  g e r i a t r i c
p a t i e n t s .  The a p p l i c a b i l i t y  o f  t h e  G o ld s t e in  t h e o r y  to  
g e r i a t r i c - p s y c h i a t r i c  s u b j e c t s  i n  p a r t i c u l a r  w i l l  b e  d i s ­
c u s s e d  l a t e r .
R i g i d i t y  i s  d e f in e d  by  G o ld s t e in  a s  a n  " a d h e re n c e  t o  a  
p r e s e n t  p e r fo rm a n c e  i n  a n  in a d e q u a te  w ay , i . e . ,  n o t  c o r r e ­
s p o n d in g  t o  t h e  s i t u a t i o n "  ( G o l d s t e in ,  1 9 k 3 ) • He c o n s i d e r s  
r i g i d i t y  t o  b e  o f  much im p o r ta n c e  ev en  i n  n o rm a l b e h a v io r  
and t h i n k s  t h a t  i t  a f f e c t s  b o th  p h y s i c a l  a n d  m e n ta l  p e r ­
fo rm a n c e . I t  i s  e s p e c i a l l y  p ro n o u n c e d  i n  p a t h o l o g i c a l
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s t a t e s .  When a  p a r t  o f  t h e  c e n t r a l  n e rv o u s  s y s te m  becom es 
a n a to m ic a l ly  o r  f u n c t i o n a l l y  s e p a r a t e d ,  r i g i d i t y  r e s u l t s  
f o l lo w in g  s t i m u l a t i o n  o f  t h e  i s o l a t e d  p o r t i o n .  I s o l a t i o n  
o f  p a r t s  o f  t h e  c e n t r a l  n e rv o u s  s y s te m  o c c u r s  u n d e r  two 
c o n d i t i o n s .  F i r s t ,  a b n o rm a lly  s t r o n g  s t i m u l i  c a n  l e a d  t o  a  
f u n c t i o n a l  i s o l a t i o n  w i t h  s u b s e q u e n t  i n h i b i t i o n  o f  n o rm a l 
r e a c t i o n s .  G o ld s t e in  c i t e s  a f t e r im a g e s  a s  a n  exam ple  o f  
t h i s  ty p e  o f  i s o l a t i o n .  Such  a  c o n d i t i o n  r e s u l t s  i n  p r i ­
m ary  r i g i d i t y  and  may in v o lv e  s u b c o r t i c a l  s t r u c t u r e s .  The 
s e c o n d  c o n d i t i o n  c r e a t i n g  i s o l a t i o n  o f  p a r t s  i s  fo u n d  i n  
c o r t i c a l  p a th o lo g y .  T h is  in d u c e s  a  d e f e c t  o f  h i g h e r  m e n ta l  
p r o c e s s e s  an d  l e a d s  t o  s e c o n d a r y  r i g i d i t y .  N o t a l l  t a s k s  
a r e  a f f e c t e d  by  s e c o n d a ry  r i g i d i t y ,  r a t h e r ,  o n ly  t h o s e  w i t h  
w h ic h  t h e  o rg a n is m  c a n n o t  c o p e .  R i g i d i t y ,  t h e n ,  r e p r e s e n t s  
an  e s c a p e  o r  a v o id a n c e  o f  a  " c a t a s t r o p h i c  s i t u a t i o n . "  P r i ­
m ary r i g i d i t y  i s  in d e p e n d e n t  o f  c o r t i c a l  p a th o lo g y  and
b a s i c a l l y  i s  a  l a c k  o f  a b i l i t y  t o  c h a n g e  s e t*  S e c o n d a ry  
r i g i d i t y  i s  e s s e n t i a l l y  an  im p a irm e n t o f  11 a b s t r a c t  t h i n k i n g "  
an d  a  r e s u l t a n t  o f  c o r t i c a l  p a th o lo g y .
G o ld s te in  an d  S c h e e r e r  (1 9 4 1 ) d i s t i n g u i s h  b e tw e e n  two 
a t t i t u d e s  o r  l e v e l s  o f  t h o u g h t— a b s t r a c t  a t t i t u d e  and  
c o n c r e t e  a t t i t u d e .  The c o n c r e t e  a t t i t u d e  i s  f r e e  fro m  c o n ­
s c i o u s  a c t i v i t y  s u c h  a s  r e a s o n i n g ,  a w a r e n e s s ,  o r  s e l f ­
a c c o u n t .  I t  i s  u n r e f l e c t i v e  i n  c h a r a c t e r  an d  " c o n f in e d  t o  
im m e d ia te  a p p r e h e n s io n  o f  t h e  g iv e n  t h i n g  o r  s i t u a t i o n  • • • ” 
The im m ed iacy  o f  t h i s  e x p e r i e n c e  c a n  a c q u i r e  t h e  c h a r a c t e r ­
i s t i c  o f  r i g i d i t y  o r  " l a c k  o f  s h i f t i n g . "  An a b s t r a c t  
a t t i t u d e  i m p l i e s  c o n s c io u s  a c t i v i t y  s u c h  a s  r e a s o n in g  and  
a w a re n e s s .  G o ld s te in  an d  S c h e e r e r  l i s t  e i g h t  " c o n s c io u s  
an d  v o l i t i o n a l  m odes o f  a b s t r a c t  b e h a v i o r . "  E xam ples o f  
t h e s e  a r e  a s  f o l lo w s :
1 .  To s h i f t  r e f l e c t i v e l y  fro m  o n e  a s p e c t  o f  t h e  
s i t u a t i o n  t o  a n o t h e r .
2 .  To g r a s p  t h e  e s s e n t i a l  o f  a  g iv e n  w h o le ;  t o  b r e a k  
up  a  g iv e n  w h o le  i n t o  p a r t s ,  t o  i s o l a t e  and  t o  
s y n t h e s i z e  th e m .
3 .  To a b s t r a c t  common p r o p e r t i e s  r e f l e c t i v e l y ;  t o  
fo rm  h i e r a r c h i c  c o n c e p t s .
• N orm al p e o p le ,  a c c o r d in g  t o  G o l d s t e in ,  u t i l i z e  b o th  
a b s t r a c t  and  c o n c r e t e  a t t i t u d e s  and  a r e  a b l e  t o  s h i f t  b e ­
tw een  them  a s  dem anded by  t h e  s i t u a t i o n .  I n  o r g a n ic  ( c o r t i ­
c a l )  p a th o lo g y  t h e  d i s i n t e g r a t i o n  o f  b e h a v io r  s te m s  fro m  an
im p a irm e n t i n  t h e  c a p a c i t y  f o r  a b s t r a c t  b e h a v io r ;  i . e . ,  
t h e r e  i s  r e d u c t i o n  t o  t h e  c o n c r e t e  l e v e l  i n  t h i n k i n g  a n d  
a c t i n g .  S u b s e q u e n t ly ,  t h e  i n d i v i d u a l  e x h i b i t s  s e c o n d a r y  
r i g i d i t y  and  becom es m ore s t im u lu s  b o u n d .
M easu re  o f  R i g i d i t y . The s p e c i a l  t e s t s  o f  G o ld s t e in  
an d  S c h e e r e r  w e re  d e v is e d  t o  i l l u s t r a t e  t h e s e  a t t i t u d e s  and  
b e h a v i o r s ,  and  th e y  p r o v id e  m e a s u re s  s u i t a b l e  i n  p a r t ,  a t  
l e a s t ,  t o  a  g e r i a t r i c  p o p u l a t i o n .  B e c a u se  o f  t h e  r e s t r i c t e d  
p s y c h o l o g ic a l  an d  b e h a v i o r a l  m akeup o f  t h i s  g e r i a t r i c  p o p u ­
l a t i o n ,  t h e  c h o ic e  o f  a n  e x p e r im e n ta l  t a s k  becom es m ore d i f ­
f i c u l t .  T h ese  p a t i e n t s  o f t e n  h a v e  c o m m u n ic a tio n  d i f f i c u l t i e s  
ev en  th o u g h  t h e i r  th o u g h t  p r o c e s s e s  r e m a in  i n t a c t .  A d d i t io n ­
a l l y ,  t h e y  te n d  t o  t i r e  e a s i l y  w i t h  a  s u b s e q u e n t  d e c r e a s e  i n  
a t t e n t i o n  s p a n .  F o r  t h e s e  r e a s o n s ,  m e a s u re s  o f  r i g i d i t y  
t h a t  r e l y  h e a v i l y  on v e r b a l  a b i l i t y ,  t h a t  a r e  e v e n  m o d e ra te ly  
c o m p le x , o r  t h a t  t a k e  a  lo n g  w h i l e  t o  a d m i n i s t e r  a r e  n o t  
s u i t a b l e  f o r  t h i s  ty p e  o f  s u b j e c t .  C o n c e p t f o r m a t io n  t y p e s  
o f  r i g i d i t y  m e a su re s  a p p e a r  t o  a v o id  t h e s e  d i f f i c u l t i e s .
They c a n  b e  s im p le  i n  c o n t e n t  an d  a d m i n i s t r a t i o n ,  need  n o t  
e m p h a s iz e  v e r b a l  a b i l i t y ,  and  l e n d  th e m s e lv e s  t o  o b j e c t i v e  
s c o r i n g .  The s e r i e s  o f  s p e c i a l  t e s t s  d e v is e d  b y  G o ld s te in  
and  S c h e e r e r  a r e  o f  t h i s  t y p e .  T h ese  t e s t s  h a v e  been  c r i t i ­
c i z e d  on th e  b a s i s  t h a t  th e y  a r e  q u a l i t a t i v e  r a t h e r  t h a n  
q u a n t i t a t i v e  m e a s u r e s ,  a r e  p o o r ly  s t a n d a r d i z e d ,  an d  a r e  n o t  
s u p p o r te d  ,by  n o rm a t iv e  d a t a  (B u ro s , l% -9 )*
One p a r t i c u l a r  t e s t  o f  t h i s  s e r i e s  w h ic h  seem s s u i t a b l e  
w i t h  r e s p e c t  to  c o n t e n t  i s  t h e  C o lo r-F o rm  S o r t i n g  T e s t#
H ere  t h e  c o n c e p ts  o f  c o l o r  an d  fo rm  a r e  co m b in ed  i n  p l a s t i c  
b lo c k s #  The m e a su re  o f  r i g i d i t y  o r ,  a c c o r d in g  t o  G o l d s t e in ,  
t h e  e x t e n t  o f  a b s t r a c t  a t t i t u d e ,  i s  t h e  a b i l i t y  t o  s h i f t  
f ro m  one c o n c e p t  t o  t h e  n e x t ~ t h e  m ore  r i g i d  p e r s o n  b e in g  
u n a b le  t o  s h i f t  c o n c e p ts  i n  s o r t i n g  t h e  b lo c k s #  The C o lo r -  
Form  S o r t i n g  T e s t ,  h o w e v e r, d o e s  n o t  p r o v id e  en o u g h  o p p o r­
t u n i t y  t o  s h i f t  among c o n c e p ts  f o r  a  num ber o f  t im e s #  
T h e r e f o r e ,  i t  w as n o t  c o n s id e r e d  q u i t e  a p p r o p r i a t e #  S i m i l a r  
t e s t s  h av e  b e e n  d e v is e d  i n  w h ic h  t h e s e  c o n c e p ts  ( c o l o r ,  
fo rm , n u m b er, e t c # )  a r e  d i s p l a y e d  on c a rd s #  S u ch  an  a r ­
ra n g e m e n t p r o v id e s  f o r  a  v a r i e t y  o f  c o m b in a t io n s  o f  c o n c e p ts  
an d  a  l a r g e  num ber o f  p o s s i b l e  s h i f t s .  E xam ples o f  t h i s  
t e c h n iq u e  a r e  t h e  W is c o n s in  C ard  S o r t i n g  T e s t  an d  t h e  W eig l 
C ard  S o r t i n g  T e s t#  The mode o f  p r e s e n t a t i o n  i n  t h e s e  l a t t e r  
t e s t s  and  t h e  s im p le  c o n c e p ts  o f  t h e  C o lo r-F o rm  S o r t  T e s t  
p r o v id e d  t h e  b a s e s  f o r  d e v i s i n g  a  r i g i d i t y  m e a su re  i n  th e  
p r e s e n t  s t u d y .
Age and  R i g i d i t y
What i s  t h e  r e l a t i o n s h i p  b e tw e e n  o ld  ag e  an d  t h e  v a r i ­
a b l e  o f  r i g i d i t y ?  A nsw ers t o  t h i s  q u e s t io n  a r e  n o t  r e a d i l y  
a v a i l a b l e  i n  t h e  l i t e r a t u r e .  E x te n s iv e  r e v ie w s  o f  s t u d i e s  
d e a l i n g  w i th  t h e  a g in g  p r o c e s s  h a v e  b e e n  made b y  B i r r e n  
(1959* 1 9 6 0 )#  H is  c o n c lu s io n s  a r e  t h a t  l i t t l e  i s  known o r
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h a s  b e e n  s t u d i e d  s y s t e m a t i c a l l y  w i th  r e s p e c t  t o  t h e  a g ed  
p e r s o n .  M ost s t u d i e s  i n v e s t i g a t i n g  t h e  a g in g  p r o c e s s  h a v e  
u s e d  a s  s u b j e c t s  e i t h e r  c h i l d r e n  o r  young  a d u l t s ,  ev en  
in f ra h u m a n  s u b j e c t s .  E x te n s iv e  r e s e a r c h  w i t h  a g e d  i n d i v i d ­
u a l s  i s  d e f i n i t e l y  i n  o r d e r .
R ie g e l  (1959) h a s  r e v ie w e d  t h e  a r e a  o f  a g e  and  r i g i d i t y  
and  fo u n d  v e ry  few  s t u d i e s  u t i l i z i n g  a g e d  s u b j e c t s .  H e g l in  
(1 9 5 6 ) u s e d  t h e  L u c h in ’ s  W a te r  J a r  T e s t  an d  an  a lp h a b e t  m aze 
t e s t ,  a d m i n i s t e r i n g  i t  t o  t h r e e  g ro u p s  o f  s u b j e c t s  w i th  
m ed ian  a g e s  o f  1 6 .0 6 ,  3 1 *7 5 > and  6 2 .0 2  y e a r s ,  r e s p e c t i v e l y .  
The i n a b i l i t y  t o  c h a n g e  s e t  w as t h e  c r i t e r i o n  m e a su re  o f  
r i g i d i t y .  The r e s u l t s  show ed t h a t  o l d e r  s u b j e c t s  e x h i b i t e d  
t h e  h i g h e s t  d e g re e  o f  r i g i d i t y ,  y o u n g e r  s u b j e c t s  t h e  l e a s t .  
S c h a ie  (195®) t e s t e d  50 0  a d u l t s  r a n g in g  i n  age  fro m  20 t o  
70 y e a r s ,  d i v id e d  i n t o  5 - y e a r  g ro u p s  o f  e q u a l  s i z e .  H is  
m e a s u re s  w e re  t h e  T h u r s to n e  SRA P r im a ry  M e n ta l A b i l i t i e s  
T e s t  and  t h e  S c h a ie  T e s t  o f  B e h a v io r a l  R i g i d i t y .  The r e ­
s u l t s  i n d i c a t e d  a  s i g n i f i c a n t  d e c r e a s e  i n  a l l  m e a s u re s  o f  
m e n ta l  a b i l i t i e s  and  a  s i g n i f i c a n t  i n c r e a s e  i n  a l l  m e a s u re s  
o f  b e h a v i o r a l  r i g i d i t y  w i th  a d v a n c in g  a g e .  K uhlen  (1959 ) 
re v ie w e d  a  s e r i e s  o f  19  s t u d i e s  on o ld  a g e  and th e  v a r i a b l e s  
o f  c o n s e r v a t i s m ,  d o g m atism , and  r i g i d i t y .  He su m m arized  th e  
f i n d i n g s  b y  s a y in g  t h a t  w i th  a d v a n c in g  a g e  p e o p le  g e n e r a l l y  
becom e m ore c o n s e r v a t i v e ,  d o g m a tic ,  and  r i g i d  i n  t h e i r  b e ­
h a v io r  and  a t t i t u d e s .  B rom ely  (1 9 5 3 ) t e s t e d  35 s u b j e c t s  
a g e d  40 t o  60 y e a r s ,  u s in g  t h e  R a v e n ’ s  P r o g r e s s iv e  M a t r ic e s
T e s t .  H is  r e s u l t s  i n d i c a t e d  t h a t  t h e  o l d e r  s u b j e c t s  w e re  
l e s s  a b le  t o  s h i f t  f ro m  one  i d e a  t o  a n o th e r  o r  t o  h o ld  tw o 
o r  m ore a s p e c t s  o f  t h e  p a t t e r n s  s i m u l t a n e o u s ly .  I t  i s  
i n t e r e s t i n g  t o  n o t e  t h a t  t h e s e  i n a b i l i t i e s  d e f in e d  b y  
B rom ely  a r e  e v id e n c e  o f  r i g i d i t y  and  c o n c r e t e  a t t i t u d e  d e ­
s c r i b e d  b y  G o l d s t e in .  The f o u r  s t u d i e s  j u s t  su m m arized  
a p p e a r  t o  j u s t i f y  t h e  c o n s i d e r a t i o n  o f  r i g i d i t y  a s  a  c h a r a c ­
t e r i s t i c  o f  th e  a g e d  i n d i v i d u a l .
R e le v a n c e  o f  t h e  G o ld s te in  P o s i t i o n . Im p a ir e d  b r a i n  
f u n c t i o n  o f t e n  i s  a  c o n c o m ita n t  o f  a g in g  b e y o n d  65  y e a r s .  
T h is  i s  d u e  d i r e c t l y  t o  a n a to m ic a l  an d  p h y s i o l o g i c a l  c h a n g e s  
i n  th e  c e n t r a l  n e rv o u s  s y s te m  i t s e l f  o r  i n d i r e c t l y  t o  
c h a n g e s  i n  o t h e r  s y s te m s ,  p r i n c i p a l l y  t h e  c a r d i o v a s c u l a r  
n e tw o rk .  M arks (1 9 6 1 ) s t a t e d  t h a t  t h e  f r e q u e n c y  o f  c e r e ­
b r a l  v a s c u l a r  c h a n g e s  i n c r e a s e s  r a p i d l y  w i t h  a d v a n c in g  a g e s ;  
c h a n g e s  o f  a  s e r i o u s  d e g re e  a r e  common i n  o l d e r  p e o p le .  He 
a l s o  s t a t e d  t h a t  a s  one m a jo r  c a u s e  o f  d e a t h ,  c e r e b r a l  v a s ­
c u l a r  d i s e a s e  i s  m o st c h a r a c t e r i s t i c a l l y  a s s o c i a t e d  w i th  
a d v a n c e d  a g e .  W ith  r e s p e c t  t o  G o l d s t e i n 's  t h e o r y  o f  r i g i d i ­
t y ,  t h e  e m p i r i c a l  e v id e n c e  upon  w h ic h  i t  i s  b a s e d  d e r i v e d  
f ro m  c l i n i c a l  o b s e r v a t i o n s  o f  b r a i n  dam aged s u b j e c t s .  
S e c o n d a ry  r i g i d i t y ,  i n  p a r t i c u l a r ,  r e s u l t s  fro m  c o r t i c a l  
p a th o lo g y .  I t  i s  h i g h ly  c o n c e iv a b le ,  t h e n ,  t h a t  t h e  r i g i d i ­
t y  d i s p l a y e d  by  a g ed  i n d i v i d u a l s  i s  r e l a t e d  i n  some d e g re e  
t o  o r g a n ic  in v o lv e m e n t .  S in c e  many g e r i a t r i c - p s y c h i a t r i c
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p a t i e n t s  a r e  d ia g n o s e d  a s  h a v in g  c h r o n ic  b r a i n  sy n d ro m e s , 
t h e  G o ld s te in  p o s i t i o n  i s  c o n s id e r e d  b y  t h i s  w r i t e r  t o  b e  
q u i t e  a p p r o p r i a t e  f o r  e x p l a i n i n g  r i g i d i t y  i n  t h i s  g ro u p  o f  
s u b j e c t s .  I t  i s  p r o b a b ly  a s  a p p r o p r i a t e  f o r  a g e d  s u b j e c t s  
i n  g e n e r a l .
I n t e l l i g e n c e  an d  R i g i d i t y
I t  i s  r e a s o n a b le  t o  h y p o th e s iz e  t h a t  t h e r e  i s  a  s i g n i ­
f i c a n t  a n d  p o s i t i v e  r e l a t i o n s h i p  b e tw e e n  t h e  v a r i a b l e s  o f  
i n t e l l i g e n c e  an d  r i g i d i t y .  T h is  w i l l  p r o b a b ly  v a r y ,  how­
e v e r ,  w i th  t h e  ty p e  o f  r i g i d i t y  m e a s u re .  M ost i n t e l l i g e n c e  
t e s t s  em ploy  some ty p e  o f  c o n c e p t  f o r m a t io n  t a s k ,  h e n c e  a  
r i g i d i t y  m e a su re  b a s e d  on s u c h  a  t a s k  m ig h t  w e l l  c o r r e l a t e  
h i g h l y  w i t h  an  i n t e l l i g e n c e  m e a s u re .  Chown (1 9 6 1 ) i n v e s t i ­
g a te d  t h i s  r e l a t i o n s h i p  u s i n g  r i g i d i t y  m e a s u re s  o t h e r  t h a n  
t h e  c o n c e p t  f o r m a t io n  t y p e .  S he f a c t o r  a n a ly z e d  t e s t  s c o r e s  
f ro m  I S  d i f f e r e n t  r i g i d i t y  t e s t s  t a k e n  b y  200 s u b j e c t s  
r a n g in g  i n  a g e  fro m  20 t o  S2 y e a r s .  I n  h e r  r e s u l t s  s h e  
fo u n d  t h a t  t h e  a g e  and  i n t e l l i g e n c e  co m p o n e n ts  c o u ld  n o t  b e  
s e p a r a t e d ,  b u t  t h e s e  tw o c o m p o n en ts  t o g e t h e r  a c c o u n te d  f o r  
3 0  p e r  c e n t  o f  t h e  t o t a l  t e s t  v a r i a n c e .
A m ore s p e c i f i c  i n d i c a t i o n  o f  t h e  r e l a t i o n s h i p  b e tw e e n  
i n t e l l i g e n c e  and  r i g i d i t y  i n  ag ed  s u b j e c t s  i s  fo u n d  i n  t h e  
f o l lo w in g  s t u d y .  E sb e n sh a d e  ( i 9 6 0 ) u s e d  two g ro u p s  o f  s u b ­
j e c t s  16 t o  2i+ y e a r s  o f  a g e  and  6i+ t o  S2 y e a r s .  The h y ­
p o th e s e s  t e s t e d  w e re : ( a )  w i th  i n t e l l i g e n c e  h e l d  c o n s t a n t
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t h e r e  w o u ld  b e  no g ro u p  d i f f e r e n c e s  i n  r i g i d i t y ,  a n d  (b ) 
w i th  a g e  h e ld  c o n s t a n t  t h e  d u l l  s u b j e c t s  w i l l  b e  m o re  r i g i d  
t h a n  a  b r i g h t e r  g ro u p *  The m e a su re  o f  i n t e l l i g e n c e  w as 
o b ta in e d  fro m  t h e  R aven ’ s  P r o g r e s s iv e  M a t r ic e s  T e s t*  R i g i d i ­
t y  w as m e a su re d  b y  th e  L u c h in ’ s  W ate r J a r  T e s t ,  a  l e v e l - o f — 
a s p i r a t i o n  t e s t ,  a n d  t h e  U n i v e r s i t y  o f  W is c o n s in  Car’d 
S o r t i n g  T e s t*  The r e s u l t s  i n d i c a t e d  t h a t  d u l l  s u b j e c t s  
w e re  m ore r i g i d  t h a n  b r i g h t  o n e s ,  and  t h a t  r i g i d i t y  b e a r s  
no  s i g n i f i c a n t  r e l a t i o n s h i p  t o  a g e ,  p e r  s e . The l a t t e r  r e ­
s u l t  i s  i n  c o n t r a d i c t i o n  t o  t h e  g e n e r a l  f i n d i n g s  a n d  c o n c lu ­
s i o n s  d e s c r i b e d  i n  t h e  s e c t i o n  on a g e  an d  r i g i d i t y .
R i g i d i t y  an d  L e a rn in g
As m e n tio n e d  e a r l i e r ,  l e a r n i n g  i s  one o f  t h e  p r im a r y  
p r o c e s s e s  i n  r e h a b i l i t a t i o n ;  t h e r e f o r e ,  t h e  i n f l u e n c e s  o f  
r i g i d i t y  upon  l e a r n i n g  s h o u ld  b e  c o n s id e r e d *  Kay (1 9 5 9 ) 
s t a t e s  t h a t  " o f t e n  l e a r n i n g  in v o lv e s  u n l e a r n i n g ,  a n d  t h i s  
i n a b i l i t y  t o  m o d ify  r e s p o n s e s ,  c l a s s e d  a s  r i g i d i t y  a n d  
r e s u l t i n g  i n  c o n t in u o u s  e r r o r  r e p e t i t i o n ,  i s  a  h a l lm a r k  o f  
s lo w  l e a r n e r s . "  T h is  l a s t  s t a te m e n t  p o i n t s  up th e  i s s u e  o f  
w h e th e r  r i g i d i t y  i n  b e h a v io r  i s  a  r e v e r s i b l e  o r  a. p e rm a n e n t 
c o n d i t i o n ,  y e t  n o n e  o f  t h e  t h e o r e t i c a l  p o s i t i o n s  on r i g i d i t y  
i n d i c a t e  t h e  r e l a t i v e  p e rm a n en c e  o f  s u c h  a  c h a r a c t e r i s t i c *  
C e r t a i n l y ,  t h i s  i s  an  im p o r ta n t  q u e s t io n  t o  c o n s i d e r  w h i le  
a t t e m p t in g  t o  r e h a b i l i t a t e  ag ed  i n d i v i d u a l s .  To c l a r i f y  
t h i s  i s s u e ,  t h e n ,  th e  m o d i f l a b i l i t y  o f  r i g i d i t y  s h o u ld  be
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d e m o n s tr a te d  e x p e r im e n ta l ly *
T h is  w r i t e r  h a s  n o t  fo u n d  a  s i n g l e  s tu d y  w h ic h  a t t e m p t s  
t o  m a n ip u la te  r i g i d i t y  i n  ag ed  s u b j e c t s  and  o n ly  tw o t h a t  
r e l a t e  t o  t h i s  q u e s t i o n .  B u ss  (1 9 5 2 ) ,  u s i n g  c o l l e g e  s t u ­
d e n t s  a s  s u b j e c t s ,  s t u d i e d  th e  e f f e c t  o f  c o n t in u o u s ,  p a r ­
t i a l ,  an d  d i f f e r e n t i a l  r e in f o r c e m e n t  on t h e  s h i f t i n g  o f  
d i s c r i m i n a t i o n s .  The s u b j e c t s  w e re  t r a i n e d  on a  d i s c r i m i ­
n a t i o n  p ro b le m  u s i n g  t h e  V ig o ts k y  T e s t ,  th e n  w e re  r e q u i r e d  
t o  s h i f t  o r  r e v e r s e  d i s c r i m i n a t i o n s .  The e a s e  o f  r e v e r s a l  
w as t h e  m e a su re  o f  r i g i d i t y .  The r e s u l t s  show ed t h a t  
s u b j e c t s  t r a i n e d  u n d e r  p a r t i a l  and  d i f f e r e n t i a l  r e i n f o r c e ­
m ent w e re  a b le  t o  r e v e r s e  d i s c r i m i n a t i o n s  w h e re a s  t h o s e  
t r a i n e d  u n d e r  c o n t in u o u s  r e i n f o r c e m e n t  c o u ld  n o t  do t h i s .  
T h is  s tu d y  i s  n o t  a  m a n ip u la t io n  o f  e x i s t e n t  r i g i d i t y ,  b u t ,  
r a t h e r ,  i s  a  s tu d y  i n  t h e  d e v e lo p m e n t o f  r i g i d i t y .
I n  t h e  o t h e r  s tu d y  G ra n t a n d  B e rg  (194&) u t i l i z e d  t h e  
U n i v e r s i t y  o f  W is c o n s in  C a rd  S o r t i n g  T e s t  an d  c o l l e g e  s t u ­
d e n t s  a s  s u b j e c t s  t o  s tu d y  t h e  i n f l u e n c e  o f  d e g re e s  o f  
r e in f o r c e m e n t  on t h e  e a s e  o f  s h i f t i n g  c o n c e p t s .  The r e i n -  
f o r c e r  w as a  v e r b a l  " r i g h t "  o r  “w r o n g ,“ and  i t  w as v a r i e d  
i n  f r e q u e n c y .  The r e s u l t s  show ed t h a t  w i th  i n c r e a s i n g  
a m o u n ts  o f  r e in f o r c e m e n t  o f  t h e  " o r i g i n a l  mode o f  r e s p o n s e , "  
th e  am ount o f  p e r s e v e r a t i o n  d e c r e a s e d ;  i . e . ,  a  f a c i l i t a t i o n  
o f  new r e s p o n s e s  o r  s o l u t i o n s  w as d e m o n s t r a te d .  The a u th o r s  
s t a t e d  t h a t  " a b s t r a c t  a t t i t u d e  i s  e i t h e r  f o s t e r e d  o r  made
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m ore  e f f e c t i v e  b y  a d d ed  r e in f o r c e m e n t  o f  t h e  s i n g l e  c o r r e c t  
r e s p o n s e " ;  " g r e a t e r  f l e x i b i l i t y  r e s u l t s  f ro m  t h e  c o n f i r m in g  
f u n c t i o n  o f  r e i n f o r c e m e n t ;  i . e . ,  r e d u c e s  t h e  a m b ig u i ty  o f  
t h e  s i t u a t i o n . "  T h is  s tu d y  i s  a  good  ex am p le  o f  t h e  ty p e  
n e e d e d  t o  show  t h a t  r i g i d i t y  i s  a  r e v e r s i b l e  c o n d i t i o n .
O p e ra n t C o n d i t io n in g
The p r e c e d in g  s t u d i e s  b y  B u s s , a n d  b y  G ra n t and  B erg  
s u g g e s t  tw o m e th o d o lo g ic a l  p r o c e d u r e s  t h a t  a r e  s u i t a b l e  t o  
a  g e r i a t r i c - p s y c h i a t r i c  p o p u l a t i o n  f o r  t h e  m o d i f i c a t i o n  o f  
r i g i d i t y .  The f i r s t  i s  a  c o n c e p t - f o r m a t io n  ty p e  o f  r i g i d i t y  
m e a s u re .  S u c h  a  m e a su re  i s  c o m p le te ly  c o m p a ta b le  w i t h  t h e  
G o l d s t e in - S c h e e r e r  t h e o r e t i c a l  f ram e w o rk  a n d  h a s  a l r e a d y  
b e e n  d i s c u s s e d .  The s e c o n d  p r o c e d u r e  i s  t h e  u s e  o f  o p e r a n t  
c o n d i t i o n i n g  t o  m o d ify  e x i s t e n t  r i g i d i t y .  T h is  t e c h n iq u e  
h a s  r e c e i v e d  much a t t e n t i o n  r e c e n t l y  a s  a  f r u i t f u l  m eans o f  
c h a n g in g  b e h a v io r  i n  o rg a n is m s  b o th  human y-. an d  in f r a h u m a n . 
B a n d u ra  (1 9 6 1 ) h a s  r e v ie w e d  t h e  s t u d i e s  i n  w h ic h  l e a r n i n g  
t h e o r y  w as a p p l i e d  a s  m e th o d s  i n  p s y c h o th e r a p y .  H ow ever, 
n o n e  o f  t h e  s t u d i e s  w as c o n c e rn e d  s p e c i f i c a l l y  w i t h  t h e  a g e  
v a r i a b l e .  K r a s n e r  (195& )» S a l z i n g e r  (19 5 9 )*  an d  G reen sp o o n  
(1 9 6 2 ) h a v e  re v ie w e d  t h e  s t u d i e s  u t i l i z i n g  o p e r a n t  c o n d i ­
t i o n i n g  t o  m o d ify  v e r b a l  b e h a v i o r .  Age h e r e ,  t o o ,  w as n o t  
t r e a t e d  s y s t e m a t i c a l l y .
R e w a rd s . The r e v ie w s  j u s t  m e n tio n e d  d i s c u s s  t h e  ty p e s  
o f  re w a rd s  u s e d  b y  t h e  v a r i o u s  i n v e s t i g a t o r s .  K r a s n e r  l i s t s
t h r e e  g e n e r a l  t y p e s  o f  r e i n f o r c e r s  a p p l i e d  i n  v e r b a l  c o n d i -
x ~
t i o n i n g .  T h ese  i n c l u d e  v e r b a l  c u e s  ("mmm-hmra/ 1 " g o o d ,"  
“ r i g h t , "  e t c . ) ,  g e s t u r a l  c u e s  (n o d d in g  o f  h e a d ,  s m i l i n g ) ,  
an d  m e c h a n ic a l  c u e s  ( l i g h t  f l a s h ,  b u z z e r ,  an d  b e l l  t o n e ) .  
B an d u ra  ( I 9 6 I )  an d  A y llo n  a n d  H au g h to n  (1962 ) i n c lu d e  fo o d  
a s  a  r e i n f o r c e r .  From  among t h e s e  v a r i o u s  t y p e s  o f  r e w a r d s ,  
v e r b a l  c u e s  and  a  b e l l  t o n e  w e re  s e l e c t e d  f o r  u s e  i n  t h e  
p r e s e n t  s t u d y .
Money w as th o u g h t  by  t h e  p r e s e n t  w r i t e r  t o  b e  a  good  
c h o ic e  a s  a  r e i n f o r c e r  f o r  g e r i a t r i c - p s y c h i a t r i c  s u b j e c t s .  
Money h a s  b e e n  u s e d  a s  i n c e n t i v e s  i n  many p s y c h o l o g ic a l  
e x p e r im e n ts  and  a s  a  r e i n f o r c e r  i n  a t  l e a s t  one  r e c e n t  e x ­
p e r im e n t  (N o b l in ,  1 9 6 2 ) .  As p a r t  o f  th e  h o s p i t a l  r o u t i n e  
f o r  t h e  s u b j e c t  p o p u l a t i o n  i n  t h e  p r e s e n t  s t u d y ,  th e  p a ­
t i e n t s 1 f u n d s  w e re  c l o s e l y  s u p e r v i s e d  an d  c o n t r o l l e d .  S uch  
a  p r o c e d u r e  a p p e a re d  to  i n c r e a s e  t h e  im p o r ta n c e  o f  m oney to  
t h e  p a t i e n t ,  and  may ev en  h a v e  becom e a  sym bo l o f  in d e p e n ­
d e n c e .  Some o f  t h e  p a t i e n t s  w e re  i n d i g e n t ,  h e n c e  m oney f o r  
t h e s e  s u b j e c t s  w as s u p p o s e d ly  o f  m ore b a s i c  im p o r ta n c e .  F o r  
t h e s e  r e a s o n s ,  t h e n ,  money w as c h o s e n  a s  a  r e i n f o r c e r  i n  th e  
p r e s e n t  s t u d y .
G e n e r a l i z a t i o n . B a n d u ra  (1 9 6 1 , p .  1 5 0 ) s t a t e s  t h a t ,
"So f a r  t h e  s tu d y  o f  g e n e r a l i z a t i o n  and  p e rm a n en c e  o f  b e -  
x ia v io r  c h a n g e s  b r o u g h t  a b o u t  th r o u g h  o p e ra n t  c o n d i t i o n i n g  
m eth o d s h a s  r e c e i v e d  r e l a t i v e l y  l i t t l e  a t t e n t i o n ,  and  t h e  
s c a n ty  d a t a  a v a i l a b l e  a r e  e q u i v o c a l . "  T h is  r e v ie w e r  l i s t e d
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o n ly  t h r e e  c o n d i t i o n i n g  s t u d i e s  i n  w h ic h  g e n e r a l i z a t i o n  t o  
" e x t r a  e x p e r im e n ta l  s i t u a t i o n s "  o c c u r r e d .
G e n e r a l i z a t i o n  i n  a  c o n c e p t  f o r m a t io n  t a s k  was i n ­
v e s t i g a t e d  b y  B u ss ( 1 9 5 0 ) .  U s in g  100 c o l l e g e  s t u d e n t s  a s  
s u b j e c t s  and  a  s e t  o f  t a l l ,  m edium , an d  s h o r t  b lo c k s  s i m i ­
l a r  t o  t h e  V ig o ts k y  T e s t ,  h e  re w a rd e d  t h e  c o n c e p t  t a l l  b y  
t h e  v e r b a l  r e i n f o r c e r s  o f  " r i g h t "  o r  " w ro n g ."  The s u b j e c t s  
i n d i c a t e d  t h e i r  r e s p o n s e  t o  t h e  s t i m u l u s  b y  m eans o f  a  
r e a c t i o n  k e y .  R e sp o n se  l a t e n c y  w as t h e  d e p e n d e n t  v a r i a b l e .  
The r e s u l t s  show ed some g e n e r a l i z a t i o n  o f  t h e  r e s p o n s e  t e n ­
d e n c y  t o  t h e  medium an d  s h o r t  b l o c k s .  The g e n e r a l i z a t i o n  
w as l e a s t  f o r  t h e  s h o r t  b l o c k s .  From  t h i s  s t u d y ,  t h e n ,  one 
c o u ld  e x p e c t  g e n e r a l i z a t i o n  o f  t r a i n i n g  on  o n e  c o n c e p t  f o r ­
m a tio n  t a s k  t o  o c c u r  on  a n o th e r  s i m i l a r  t a s k .
M edn ick  (1 9 5 5 ) i n v e s t i g a t e d  t h e  d i f f e r e n c e s  i n  g e n e r a l ­
i z a t i o n  b e tw e e n  d i a g n o s t i c  g r o u p s .  The s u b j e c t s  c o n s i s t e d  
o f  60  s c h i z o p h r e n i c s ,  60 c o r t i c a l  b r a i n  dam aged i n d i v i d u a l s ,  
an d  60 c o n t r o l s  who w e re  m e d ic a l  c a s e s  w i th o u t  p s y c h i a t r i c  
in v o lv e m e n t .  The m ean a g e s  f o r  e a c h  g ro u p  w ere  k 3 * b  y e a r s ,  
55*3 y e a r s ,  an d  ifB .2  y e a r s ,  r e s p e c t i v e l y .  The s u b j e c t s  w e re  
t o  r e l e a s e  a  r e a c t i o n  k e y  e a c h  t im e  t h e  m id d le  l i g h t  i n  a  
s e r i e s  o f  11 l i g h t s  w as a c t i v a t e d .  Some g e n e r a l i z a t i o n  o f  
t h i s  r e s p o n s e  was e x p e c te d  to  s p r e a d  i n  d e c r e a s i n g  s t r e n g t h  
t o  a c t i v a t i o n  o f  t h e  l i g h t s  f u r t h e r  away fro m  t h e  c e n t e r  
l i g h t .  The r e s u l t s  s u p p o r te d  t h e  h y p o th e s e s  an d  show ed t h a t  
t h e  b r a i n  dam aged g ro u p  g e n e r a l i z e d  t h e i r  r e s p o n s e  l e s s  t h a n
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t h e  s c h i z o p h r e n ic s  and  c o n t r o l s .  The s c h i z o p h r e n i c s ,  on  
t h e  o t h e r  h a n d , te n d e d  to  o v e r g e n e r a l i z e  a s  com pared  t o  th e  
c o n t r o l s .  The M ednick  s tu d y  i s  r e l e v a n t  t o  an  i n v e s t i g a t i o n  
o f  th e  l e a r n i n g  b e h a v io r  o f  g e r i a t r i c - p s y c h i a t r i c  p a t i e n t s .
A v e ry  l a r g e  p e r c e n ta g e  o f  t h e  p a t i e n t  p o p u l a t i o n  sa m p le d  
i n  t h e  c u r r e n t  s tu d y  w e re  d ia g n o s e d  e i t h e r  c h r o n ic  b r a i n  
sy n d ro m e , p s y c h o t i c ,  o r  a  c o m b in a t io n  o f  b o th .
Age and  G e n e r a l i z a t i o n . The a g e  v a r i a b l e  h a s  n o t  b een  
c o n s id e r e d  s y s t e m a t i c a l l y  i n  t h e  a b o v e  m e n tio n e d  s t u d i e s  on 
g e n e r a l i z a t i o n .  Je ro m e  (1 9 5 9 ) a c k n o w le d g ed  t h e  im p o r ta n c e  
o f  t r a n s f e r  o f  t r a i n i n g  i n  r e h a b i l i t a t i n g  ag ed  i n d i v i d u a l s  
and  c i t e d  s e v e n  s t u d i e s  r e l e v a n t  t o  t h i s  a r e a .  I n  n o n e  o f  
t h e s e  s t u d i e s  was t h e r e  c o n c l u s i v e  e v id e n c e  t h a t  a g e ,  p e r  
s e . im p a ire d  an  i n d i v i d u a l s  a b i l i t y  t o  t r a n s f e r  t r a i n i n g  
t o  r e l a t e d  a r e a s  o r  t o  g e n e r a l i z e  i n  l e a r n i n g  s i t u a t i o n s .
The r e l a t i o n s h i p  b e tw e e n  a g e  an d  g e n e r a l i z a t i o n  o f  t r a i n i n g  
i s  open  f o r  f u r t h e r  r e s e a r c h .
O ld Age an d  O p e ra n t C o n d i t i o n i n g . O nly  one  s tu d y  h a s  
b e e n  fo u n d  by  t h i s  w r i t e r  i n  w h ic h  o p e r a n t  c o n d i t i o n i n g  was 
a p p l i e d  e x c l u s i v e l y  t o  a  g ro u p  o f  g e r i a t r i c  s u b j e c t s .
Dignam  ( i 9 6 0 ) i n v e s t i g a t e d  t h e  r e l a t i v e  e f f e c t i v e n e s s  o f  
t h r e e  ty p e s  o f  r e in f o r c e m e n t  on m o d ify in g  v e r b a l  b e h a v io r  
i n  g e r i a t r i c  s u b j e c t s  60 t o  7& y e a r s  o f  a g e .  The r e i n ­
f o r c e r s  w ere  a  v e r b a l  ''urnm-hitim1' and  a  n o n v e rb a l  s m i le  o r  nod
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o f  t h e  head*  The r e s u l t s  w e re  p o s i t i v e  i n  t h a t  v e r b a l  b e ­
h a v io r  w as c o n d i t i o n e d  s u c c e s s f u l l y .  A ls o ,  t h e  t h r e e  
c l a s s e s  o f  r e i n f o r c e r s  d i f f e r e d  i n  t h e i r  e f f i c i e n c y  when 
a p p l i e d  i n d i v i d u a l l y  o r  i n  c o m b in a t io n .  T h is  s tu d y  a s  w e l l  
a s  t h e  B a n d u ra  an d  K ra s n e r  r e v ie w s  d i s c u s s e d  e a r l i e r  l e n d  
s u p p o r t  t o  t h e  u s e  o f  o p e r a n t  c o n d i t i o n i n g  a s  a  b e h a v i o r a l  
m o d i f i e r ,  e v e n  w i t h  g e r i a t r i c  s u b j e c t s .
Summary o f  t h e  P ro b le m  and  H y p o th e se s
The p r e s e n t  s tu d y  w as d e s ig n e d  a s  an  a t t e m p t  t o  demon­
s t r a t e  e x p e r im e n ta l ly  t h e  r e v e r s i b i l i t y  o f  b e h a v i o r a l  
r i g i d i t y  i n  g e r i a t r i c - p s y c h i a t r i c  p a t i e n t s .  The o p e r a n t  
c o n d i t i o n i n g  t e c h n iq u e  w as u t i l i z e d  t o  m a n ip u la te  t h i s  v a r i ­
a b le  w h e re in  r i g i d i t y  w ou ld  d e c r e a s e  th r o u g h  t h e  a p p l i c a t i o n  
o f  p o s i t i v e  r e in f o r c e m e n t  i n  a  l e a r n i n g  ty p e  e x p e r im e n ta l  
s i t u a t i o n .  A t e s t  o f  t h e  g e n e r a l i z a t i o n  o f  t h i s  t r a i n i n g  
w as a l s o  m ade; an d  t h e  r e l a t i o n s h i p  b e tw e e n  a g e ,  i n t e l l i ­
g e n c e ,  d i a g n o s i s ,  an d  r i g i d i t y  w as a n a ly z e d .  T h re e  s p e c i f i c  
h y p o th e s e s  w e re  t e s t e d :
1 .  R i g i d i t y  c a n  b e  m o d if ie d  th r o u g h  t r a i n i n g  b y  t h e  
a p p l i c a t i o n  o f  p o s i t i v e  r e i n f o r c e m e n t .
2 .  V e r b a l  a n d  n o n - v e r b a l  r e i n f o r c e r s  w i l l  d i f f e r  i n  
t h e i r  e f f i c i e n c y  i n  m o d ify in g  r i g i d i t y .
3 .  The m o d i f i c a t i o n  o f  r i g i d i t y  i n  one b e h a v i o r a l  a r e a  
w i l l  g e n e r a l i z e  t o  m o d ify  r i g i d i t y  i n  a  r e l a t e d  b e ­
h a v i o r a l  a r e a .
METHOD
S u b j e c t s
The p a t i e n t  p o p u l a t i o n  fro m  w h ic h  t h e  s u b j e c t  sa m p le  
w as draw n c o n s i s t e d  o f  t h o s e  p a t i e n t s  6 5 - y e a r s  o f  a g e  o r  
o l d e r  i n  a  1 0 0 0 -b e d  V .A . p s y c h i a t r i c  h o s p i t a l *  T h is  p o p u ­
l a t i o n  t o t a l e d  a p p r o x im a te ly  1 7 5  m a le  p a t i e n t s  o r  a b o u t  20 
p e r  c e n t  o f  t h e  a v e r a g e  d a i l y  p a t i e n t  l o a d .  T hey w ere  
d i s t r i b u t e d  th r o u g h o u t  f i v e  d i f f e r e n t  p s y c h i a t r i c  w a rd s  
i n c l u d i n g  t h e  c h r o n ic  i n f i r m a r y  o r  g e r i a t r i c  u n i t .  O nly  
tw o r e s t r i c t i o n s  w e re  p l a c e d  u p o n  t h e  s e l e c t i o n  o f  s u b j e c t s  
f o r  t h i s  s t u d y .  F i r s t ,  t h e  i n d i v i d u a l  h a d  t o  b e  a b l e  an d  
w i l l i n g  t o  c o o p e r a t e  w i t h  t h e  e x p e r im e n ta l  p r o c e d u r e s .
S e c o n d , t h e  p e r s o n  c o u ld  n o t  b e  s u f f e r i n g  f ro m  a  s e r i o u s  
d e b i l i t a t i n g  p h y s i c a l  i l l n e s s  l i k e  b l i n d n e s s  o r  r a r e  b r a i n  
sy n d ro m es s u c h  a s  H u n t in g to n f s  C h o re a  o r  A lz h e im e r* s  d i s e a s e .
To f a c i l i t a t e  t h e  s e l e c t i o n  o f  s u b j e c t s ,  a  l i s t  o f  
e l i g i b l e  p a t i e n t s  w as c o m p ile d  an d  p r e s e n t e d  t o  one  o r  two 
n u r s i n g  a s s i s t a n t s  who w e re  v e ry  f a m i l i a r  w i t h  t h o s e  p a ­
t i e n t s  i n  h i s  u n i t .  The n u r s i n g  a s s i s t a n t  i n  t u r n  i n d i ­
c a t e d  w h ic h  p a t i e n t s  h e  f e l t  w e re  u n c o o p e r a t i v e ,  q u e s t io n a b le ,  
o r  c o o p e r a t i v e .  T hough no s t a t i s t i c s  w e re  c o m p ile d  f o r  
t h e s e  r a t i n g s ,  i t  w as fo u n d  t h a t  t h e  r a t e r s  w e re  q u i t e  a c ­
c u r a t e  i n  t h e i r  a p p r a i s a l  o f  t h e  p a t i e n t s 1 c o o p e r a t i v e n e s s .
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A tte m p ts  w e re  m ade t o  t e s t  s e v e r a l  o f  t h e  q u e s t io n a b le  an d  
u n c o o p e r a t iv e  c a s e s  t o  n o  a v a i l*
C o n c e p t F o rm a tio n  T e s ts
Two s im p le  c o n c e p t  f o r m a t io n  t e s t s  w e re , d e v e lo p e d  f o r  
t h i s  s tu d y *  One s e r v e d  a s  a  m e a su re  o f  r i g i d i t y  a n d  a s  t h e  
l e a r n i n g  t a s k ;  t h e  o t h e r  s e r v e d  a s  a  m e a su re  o f  g e n e r a l i z a ­
t io n *  One t e s t  w as c o n s t r u c t e d  I n  thei f o l lo w in g  m anner*
On a  s e t  o f  I d  f i v e - b y - e i g h t  i n c h ,  p l a i n ,  w h i t e  c a r d s  w e re  
m oun ted  c u t o u t  f i g u r e s  o f  v a r i o u s  s h a p e s  I n  t h r e e  s i z e s  and  
f o u r  c o l o r s — b l u e ,  g r e e n ,  r e d ,  an d  b la c k *  E ach  I n d i v i d u a l  
c a r d  c o n ta in e d  o n ly  t h r e e  g e o m e tr ic  f i g u r e s  ( s e e  A p p en d ix  
A)* The I d  c a r d s  w e re  p a i r e d ,  m ak in g  tw o s e t s  o f  n in e  
c a r d s ;  t h e  f i r s t  w as d e s i g n a t e d  a s  t h e  c o n s t a n t  s e r i e s .  The 
f i g u r e s  u s e d  on t h e s e  c a r d s  w e re  s q u a r e s ,  c i r c l e s ,  o r  
t r i a n g l e s  and  w e re  r e d ,  g r e e n ,  o r  b lu e  i n  c o l o r  (no  b l a c k  
f i g u r e s ) *  One o f  t h e  t h r e e  c o n c e p ts — s i z e ,  s h a p e ,  o r  
c o l o r — w as h e ld  c o n s t a n t  on e a c h  o f  t h e s e  n in e  c a r d s  ( s e e  
A p p en d ix  B ) .  F o r  e x a m p le , i f  t h e  c o n c e p t  t r i a n g u l a r i t y  w as 
t o  b e  r e p r e s e n t e d  t h e  c a r d  w o u ld  c o n t a i n  t h r e e  t r i a n g l e s  o f  
d i f f e r e n t  c o l o r s  an d  s i z e s *  I f  t h e  c o n c e p t  w e re  s i z e  t h e r e  
w ou ld  b e  a  c i r c l e ,  s q u a r e ,  an d  t r i a n g l e  o f  d i f f e r e n t  c o l o r s  
b u t  a l l  t h e  sam e s i z e *  The s e c o n d  s e t  o f  n in e  c a r d s  w as 
d e s i g n a t e d  t h e  v a r i a b l e  s e r i e s ,  an d  a l l  o f  t h e  c a r d s  c o n ­
t a i n e d  t h r e e  f i g u r e s  on each*  S ix  o f  t h e  c a r d s  c o n ta in e d  
t h e  f i g u r e s  o f  o c ta g o n ,  f o u r - p o i n t e d  s t a r ,  an d  a  c r o s s  and
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v a r i e d  i n  c o l o r s  o f  r e d ,  b l u e ,  an d  g re e n *  The o t h e r  t h r e e  
c a r d s  c o n ta in e d  two d i f f e r e n t  f i g u r e s  o f  e i t h e r  o c ta g o n ,  
s t a r ,  o r  c r o s s ,  an d  a  t h i r d  f i g u r e  o f  e i t h e r  a  c i r c l e ,  
s q u a r e ,  o r  t r i a n g l e *  The f i g u r e s  on t h e s e  l a t t e r  t h r e e  
c a r d s  w e re  b l a c k  i n  c o l o r  ( s e e  A p p en d ix  B ) .  T h is  t e s t  i s  
r e f e r r e d  t o  h e n c e f o r t h  a s  t h e  F ig u r e  T e s t*
The se c o n d  t e s t  c o n s i s t e d  o f  a n o th e r  s e t  o f  IB  c a r d s  
d e v is e d  a s  a  m e a su re  o f  g e n e r a l i z a t i o n *  T h is  s e r i e s  w as 
o r g a n iz e d  i n  t h e  sam e m an n e r a s  t h e  F ig u r e  T e s t  e x c e p t  t h a t  
t h e  s t i m u l u s  m a t e r i a l s  w e re  p l a y i n g  c a r d s  m o u n ted  t h r e e  p e r  
f i v e - b y - e i g h t  c a rd *  The c o n c e p ts  on t h i s  t e s t ,  t h e  C a rd  
T e s t ,  w e re  s u i t s  ( c l u b s ,  d ia m o n d s , h e a r t s ,  s p a d e s ) ,  nu m b ers  
( t h r e e s ,  f i v e s ,  s e v e n s ) ,  a n d  c o l o r s  ( r e d ,  b la c k ) *  The c o n ­
s t a n t  s e r i e s  i n  t h i s  t e s t  c o n ta in e d  t h e  num bered  p l a y i n g  
c a r d s  t h r e e ,  f i v e ,  se v en *  I n  t h e  v a r i a b l e  s e r i e s  s i x  o f  t h e  
c a r d s  c o n ta in e d  t h e  n u m b ered  p l a y i n g  c a r d s  tw o , f o u r ,  s i x ,  
o r  e i g h t  and  one  o f  t h e  t h r e e ,  f i v e ,  o r  s e v e n  v a r i e t y *  Ap­
p e n d ix  C c o n ta in s  a  d e t a i l e d  d e s c r i p t i o n  o f  t h e  C a rd  T e s t  
m a t e r i a l*  To c i t e  an  ex am p le  fro m  t h e  c o n s t a n t  s e r i e s  o f
t h i s  t e s t ,  c o n s i d e r  t h e  c o n c e p t  o f  num ber* The c a r d  r e p r e ­
s e n t i n g  t h i s  c o n c e p t  w o u ld  c o n t a i n ,  s a y ,  t h r e e  f i v e s  o f  
d i f f e r e n t  s u i t s  an d  e i t h e r  i n  tw o b l a c k s  and  one  r e d  o r  tw o 
r e d s  an d  one b l a c k .  The c a r d  f ro m  t h e  v a r i a b l e  s e r i e s  w h ic h
w as p a i r e d  w i th  t h i s  c o n s t a n t  c a r d  w o u ld  c o n t a i n ,  s a y ,  an
e i g h t ,  a  s i x ,  an d  a  f i v e  a l l  o f  d i f f e r e n t  s u i t s  an d  c o l o r  
( b la c k  an d  r e d ) *
O th e r  common f e a t u r e s  b e tw e e n  t h e  tw o t e s t s  I n c lu d e  
t h e  f o l l o w i n g .  E ach  m ember I n  t h e  c o n s t a n t  s e r i e s  w as 
p a i r e d  w i t h  a  member I n  t h e  v a r i a b l e  s e r i e s ,  an d  t h e  two 
w e re  a lw a y s  d i s p l a y e d  t o g e t h e r .  A l l  o f  t h e  i n d i v i d u a l  f i g ­
u r e s  ( o r  p l a y i n g  c a r d s )  w e re  p l a c e d  ra n d o m ly  on a n y  one 
f i v e - b y - e i g h t  c a r d  w i th  r e s p e c t  t o  s e q u e n c e  ( l e f t  t o  r i g h t  
o r i e n t a t i o n )  o r  c o n c e p t  ( s i z e ,  s h a p e ,  n u m b er, s u i t ,  e t c . ) .  
T h is  w as d o n e  t o  p r e v e n t  p o s i t i o n  l e a r n i n g .  A l l  o f  t h e  
p a i r e d  c a r d s  w e re  p r e s e n t e d  i n  random  o r d e r  t h e r e b y  r e q u i r i n g  
t h e  s u b j e c t s  t o  s h i f t  c o n c e p ts  c o n s t a n t l y  i n  o r d e r  t o  m ake a  
c o r r e c t  r e s p o n s e .  The m a t e r i a l  f o r  e i t h e r  t e s t  w as p r e s e n t e d  
s u c h  t h a t  t h e  n in e  c a r d s  i n  b o th  s e r i e s  w e re  s t a c k e d  s i d e  b y  
s i d e  b e f o r e  t h e  s u b j e c t .  The c o n s t a n t  c a r d s  w e re  i n  random  
o r d e r  a s  d e s c r i b e d ,  b u t  w hen e x p o s e d , th e y  w e re  a lw a y s  
p a i r e d  w i t h  t h e i r  “m a te "  i n  t h e  v a r i a b l e  s e r i e s .  A f t e r  t h e  
s u b j e c t  m ade h i s  r e s p o n s e  t o  t h e  two e x p o se d  c a r d s  on t h e  
t o p  o f  t h e  p i l e s ,  t h e s e  tw o c a r d s  w e re  rem oved  b y  t h e  ex ­
p e r i m e n t e r  t h u s  e x p o s in g  t h e  n e x t  tw o c a r d s .  The tw o p i l e s  
o f  c a r d s  w e re  a lw a y s  p r e s e n t e d  i n  t h e  sam e s e q u e n c e .
T e s t i n g  P r o c e d u r e s
Two e x p e r im e n te r s  w e re  u s e d  to  c o l l e c t  t h e  d a t a ,  e a c h  
o f  whom a d m in i s t e r e d  a l l  t h e  t e s t s  an d  re w a rd s  f o r  a  g iv e n  
s u b j e c t .  E ach  s u b j e c t  w as t e s t e d  i n d i v i d u a l l y  i n  an  o f f i c e  
on th e  u n i t  i n  w h ic h  he w as h o u s e d . Once t h e  s u b j e c t  w as 
s e a t e d ,  t h e  s e t  o f  F ig u r e  T e s t  c a r d s  w as i n t r o d u c e d  and  t h e
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t a s k  e x p la in e d  i n  t h e  f o l lo w in g  w o rd s :  lfX h a v e  a  s e t  o f  
c a r d s  I  w o u ld  l i k e  y o u  t o  l o o k  a t * ” The c a r d s  w e re  t h e n  
p l a c e d  s i d e  b y  s i d e  b e f o r e  t h e  s u b j e c t  w i t h  t h e  c o n s t a n t  
s e r i e s  t o  h i s  r i g h t *  and  t h e  v a r i a b l e  s e r i e s  t o  h i s  l e f t *
The v e r b a l  d i r e c t i o n s  c o n t in u e d  w ith *  "Now lo o k  a t  t h e s e  
f i g u r e s  h e r e  ( t h e  c o n s t a n t  p i l e ) *  t h e n  lo o k  a t  t h e s e  o v e r  
h e r e  ( t h e  v a r i a b l e  p i l e ) *  I  w an t y o u  t o  p o i n t  o u t  w h ic h  
one  o f  t h e s e  f i g u r e s  (on  t h e  v a r i a b l e  c a r d )  g o e s  w i th  
(m a tc h e s  o r  i s  t h e  sam e a s )  a l l  t h r e e  o f  t h e s e  o v e r  h e r e  
( t h e  c o n s t a n t  c a r d ) * "  T h ese  d i r e c t i o n s  w e re  a l t e r e d  o r  
e l a b o r a t e d  a s  n e e d e d  t o  c o n v e y  to  t h e  s u b j e c t  t h e  n a t u r e  o f  
t h e  t a s k  and  how he  w as to  i n d i c a t e  h i s  an sw er*  I f  a  s u b ­
j e c t  a p p e a re d  h u r r i e d  o r  r u s h e d  i n  h i s  r e s p o n s e s ,  h e  w as 
a s k e d  t o  t a k e  h i s  t im e  and s tu d y  t h e  m a t e r i a l  c a r e f u l l y *
Once a  s u b j e c t  i n d i c a t e d  h i s  c h o ic e  f o r  a  p a i r  o f  c a rd s *  t h e  
e x p e r im e n te r  m e re ly  t a b u l a t e d  t h e  p o s i t i o n  num ber o f  t h e  
f i g u r e  p o i n t e d  t o  on t h e  v a r i a b l e  c a r d  ( p o s i t i o n  1 ,  2 ,  o r  3$  
r i g h t  t o  l e f t ) .  The tw o s e t s  o f  n i n e  c a r d s  w e re  p r e s e n t e d  
f o u r  t im e s ,  m ak in g  a  t o t a l  o f  3 6  t r i a l s  p e r  s e s s i o n  f o r  a  
c o m p le te  t e s t *
D u r in g  t h e  f i r s t  s e s s i o n  th e  C a rd  T e s t  w as a l s o  a d ­
m i n i s t e r e d  f o l lo w in g  t h e  F i g u r e  T e s t*  I t  w as i n t r o d u c e d  by  
t e l l i n g  th e  s u b j e c t ,  " I  h a v e  a n o th e r  s e t  o f  c a r d s  f o r  you  
t o  lo o k  a t .  I  w ou ld  l i k e  y o u  to  do t h e  sam e t h i n g  on t h e s e  
a s  you  d id  on t h e  l a s t  s e t * "  A f t e r  t h e  c a r d s  w e re  d i s p l a y e d ,
t h e  sam e i n s t r u c t i o n s  f o r  t h e  F ig u r e  T e s t  w e re  g iv e n  an d  
t h e  r e s p o n s e  s c o r e d  a s  b e f o r e *  The C a rd  T e s t  c o n s i s t e d  o f  
3 6  t r i a l s ,  a n d  t h e  r e s p o n s e s  f o r  e a c h  t e s t  w e re  s c o r e d  l a t e r  
f o r  t h e  num ber o f  e r r o r s *  T h e se  e r r o r  s c o r e s  c o n s t i t u t e d  
t h e  p r e t r a i n i n g  s c o r e s  f o r  t h e  F ig u r e  T e s t  (F ^ ) an d  t h e  C a rd  
T e s t  (C-^)* E ach  s u b j e c t  w as a d m i n i s t e r e d  t h e  sam e t e s t s  
a g a in  i n  tw o m ore  s e s s io n s *  The s e c o n d  s e s s i o n  w as h e ld  a p ­
p r o x im a te ly  s e v e n  d a y s  l a t e r ,  an d  o n ly  t h e  F ig u r e  T e s t  w as 
a d m in is te r e d *  T he t h i r d  s e s s i o n  w as h e ld  a p p r o x im a te ly  24 
h o u r s  a f t e r  t h e  s e c o n d  o n e , an d  o n ly  t h e  C a rd  T e s t  w as g iv e n  
f o l lo w e d  im m e d ia te ly  b y  t h e  WAIS v o c a b u la r y  s u b t e s t *
To m ake a  c o r r e c t  r e s p o n s e  on e a c h  t r i a l  o f  e i t h e r  
t e s t ,  a  s u b j e c t  h a d  t o  s h i f t  h i s  a t t e n t i o n  f ro m  one c o n c e p t  
t o  a n o th e r  a s  t h e y  w e re  p r e s e n t e d  t o  h im  i n  random  o rd e r*
Any te n d e n c y  t o  p e r s e v e r a t e  a  r e s p o n s e  p a t t e r n  w o u ld , o f  
c o u r s e ,  i n c r e a s e  t h e  num ber o f  e r r o r s  i n  a  b lo c k  o f  t r i a l s *  
S in c e  p e r s e v e r a t i o n  w as c o n s i d e r e d  t o  b e  t h e  m ain  s o u r c e  o f  
e r r o r  v a r i a n c e ,  t h e  e r r o r  s c o r e  o b t a i n e d  on 3 6  t r i a l s  o f  t h e  
F ig u r e  T e s t  w as t a k e n  a s  t h e  m e a su re  o f  r i g i d i t y  f o r  t h i s  
s t u d y .  T h re e  l e v e l s  o f  r i g i d i t y  w e re  d e s i g n a t e d  i n  t h i s  
s tu d y  b a s e d  on t h e  p r e t r a i n i n g  e r r o r  s c o r e s  o f  t h e  F ig u r e  
T e s t  (F ^ )*  The l e a s t  r i g i d  g ro u p  (L-^) w as com posed  o f  s u b ­
j e c t s  w hose  e r r o r  s c o r e s  r a n g e d  fro m  3  t o  1 4 ; t h e  s c o r e s  o f  
t h e  m ost r i g i d  g ro u p  (L ^) r a n g e d  fro m  21  t o  3 5 # an d  t h e  m id ­
d l e  g ro u p  (L g) s c o r e d  fro m  15 to  21* T h e re  w as a  s l i g h t
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o v e r l a p  i n  s c o r e s  b e tw e e n  t h e  an d  g r o u p s .  The n i n e  
s u b j e c t s  w i th  a  s c o r e  o f  21 w e re  ra n d o m ly  a s s ig n e d  t o  o n e  
o f  t h e s e  tw o l e v e l s ——f o u r  t o  Lg and  f i v e  t o  L ^ . E ach  l e v e l  
h ad  a  t o t a l ,  o f  2+6 s c o r e s .
R ew ard P r o c e d u r e s
To show  t h a t  r i g i d  b e h a v i o r  c o u ld  b e  m o d i f i e d ,  t h e  s u b ­
j e c t s  w e re  t r a i n e d  w i t h  t h e  e x p e c t a t i o n  o f  im p ro v in g  t h e i r  
a b i l i t y  t o  s h i f t  r e a d i l y  among t h e  c o n c e p ts  on  t h e  F ig u r e  
T e s t .  M ore a c c u r a t e  s h i f t i n g  among t h e  c o n c e p ts  w as ex ­
p e c t e d  t o  r e s u l t  i n  f e w e r  e r r o r s ,  h e n c e  a  r e d u c e d  t o t a l  e r r o r  
s c o r e  w o u ld  r e p r e s e n t  d e c r e a s e d  r i g i d i t y .  T h is  t r a i n i n g  i n  
s h i f t i n g  w as a t t e m p te d  b y  a d m i n i s t e r i n g  o n e  o f  t h r e e  t y p e s  
o f  r e w a rd s  t o  a  s u b j e c t  f o r  e v e r y  c o r r e c t  r e s p o n s e  h e  m ade 
i n  3 6  r e t e s t  t r i a l s  on t h e  F ig u r e  T e s t .  One o f  t h e  re w a rd s  
w as a  v e r b a l  ty p e  i n  t h e  fo rm  o f  t h e  p o s i t i v e  s t a t e m e n t  
" r i g h t , "  " g o o d ,"  " c o r r e c t , "  o r  " f i n e . "  A n o n - v e r b a l  re w a rd  
w as a d m in i s t e r e d  i n  t h e  fo rm  o f  oiie p en n y  f o r  e v e ry  c o r r e c t  
r e s p o n s e .  The t h i r d  re w a rd  w as t h e  so u n d  o f  a  t a p  b e l l  r a n g  
a f t e r  e v e r y  r i g h t  r e s p o n s e .  A l l  s u b j e c t s  r e c e i v i n g  one  o f  
t h e s e  r e w a rd s  w as t o l d  b e f o r e  t e s t i n g  b e g a n  t h a t  h e  w o u ld  b e  
g iv e n  one  f o r  e a c h  c o r r e c t  r e s p o n s e .  The s u b j e c t s  t e s t e d  i n  
t h e  f i r s t  s e s s i o n  ( p r e t r a i n i n g )  w e re  d iv id e d  i n t o  f o u r  e q u a l  
g ro u p s  a n d  a s s ig n e d  a t  random  t o  a  re w a rd  g r o u p .  The f o u r t h  
re w a rd  g ro u p  w a s , i n  f a c t ,  a  c o n t r o l  g ro u p  who w e re  r e t e s t e d  
w i th o u t  r e c e i v i n g  an y  r e w a r d s .  The re w a rd  g ro u p s  w e re  a l s o
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a s s ig n e d  i n  s u c h  a  way a s  t o  h a v e  e q u a l  num bers o f  s u b j e c t s  
f ro m  e a c h  o f  t h e  t h r e e  l e v e l s  o f  r i g i d i t y *
The t r a i n i n g  b y  re w a rd s  on t h e  F ig u r e  T e s t  w as c o n ­
d u c te d  d u r i n g  t h e  s e c o n d  t e s t i n g  s e s s io n *  an d  t h e s e  e r r o r  
s c o r e s  c o n s t i t u t e d  t h e  t r a i n i n g  s c o r e s  o f  t h e  F ig u r e  T e s t  
( F g ) .  W h e th e r  o r  n o t  t h e  t r a i n i n g  on s h i f t i n g  c o n c e p ts  
w o u ld  g e n e r a l i z e  t o  a n o th e r  t a s k  w as e x p e c te d  t o  b e  r e f l e c t e d  
i n  t h e  r e t e s t  e r r o r  s c o r e s  o f  t h e  C a rd  T e s t*  I n  t h e  t h i r d  
s e s s i o n  t h i s  t e s t  w as a d m i n i s t e r e d  e x a c t l y  a s  i t  h a d  b e e n  i n  
t h e  f i r s t  t e s t  s e s s io n *  No r e w a r d s  w e re  g iv e n  a t  a n y  t im e  
f o r  c o r r e c t  r e s p o n s e s  on t h i s  t e s t *  I f  g e n e r a l i z a t i o n  o c ­
c u r r e d ,  t h e  e r r o r  s c o r e s  w ou ld  d e c r e a s e  i n  v a lu e  s i g n i f i ­
c a n t l y .  T h ese  e r r o r  s c o r e s  c o n s t i t u t e d  t h e  " t r a i n i n g ” 
s c o r e s  on t h e  C ard  T e s t  (C g ) .
O th e r  V a r i a b l e s  I n c lu d e d
D ia g n o s is  w as i n c lu d e d  sis a  v a r i a b l e  i n  t h i s  s tu d y  m ore 
a s  a n  a f t e r t h o u g h t  th a n  b y  p r e d e t e r m i n a t i o n .  F o r t u n a t e l y ,  
a l l  t h e  d ia g n o s e s  c a r r i e d  b y  t h e  s u b j e c t s  i n  t h i s  s tu d y  c o u ld  
b e  p l a c e d  i n  one  o f  t h e  two g r o s s  c a t e g o r i e s  o f  c h r o n ic  b r a i n  
synd rom e (CBS) o r  p s y c h o s i s  (P s y c h * ) •  T h is  v a r i a b l e  w as i n ­
c lu d e d  i n  t h e  a n a l y s i s  i n  h o p e s  o f  sh o w in g  a  r e l a t i o n s h i p  
b e tw e e n  r i g i d  b e h a v io r  an d  b r a i n  damage* S uch  e x p e c t a t i o n s  
f o l lo w  fro m  G o l d s t e in f s  p o s i t i o n  d i s c u s s e d  i n  t h e  I n t r o d u c ­
t i o n .
Two o t h e r  v a r i a b l e s  in c lu d e d  w e re  a g e  an d  IQ . The WAIS
2a
v o c a b u la r y  s u b t e s t ,  m e n tio n e d  e a r l i e r ,  w as c h o se n  a s  a  
ro u g h  e s t i m a t e  o f  i n t e l l i g e n c e  f o r  t h r e e  r e a s o n s :  ( a )  i t  i s  
w e l l  s t a n d a r d i z e d ,  (b )  t h e r e  i s  some n o r m a t iv e  d a t a  on o l d e r  
s u b j e c t s  (W e c h s le r ,  1 9 5 5 )*  an d  ( c )  i t  i s  c o n s id e r e d  t o  b e  
one  o f  t h e  t e s t s  l e a s t  s u s c e p t a b l e  t o  d e t e r i o r a t i o n  th r o u g h  
a g in g  (W e c h s le r ,  1 9 4 4 )•  The raw  s c o r e s  f ro m  t h i s  t e s t  w e re  
u s e d  i n  t h e  s t a t i s t i c a l  a n a l y s i s *  The IQ  v a r i a b l e  w as i n ­
c lu d e d  t o  d e te r m in e  i t s  r e l a t i o n s h i p  t o  p e r fo rm a n c e  on t h e  
c o n c e p t  f o r m a t io n  t a s k s *  Age w as i n c l u d e d  a s  a  v a r i a b l e  f o r  
t h e  sam e re a s o n *
Summary of Experimental Procedures
The s e q u e n c e  and  n a t u r e  o f  t h e  t e s t i n g  s e s s i o n s  c a n  b e  
su m m arized  a s  f o l lo w s :
1* F i r s t  s e s s i o n
a* F ig u r e  T e s t  ( p r e t r a i n i n g  s c o r e s ,  F ^ ) 
b .  C a rd  T e s t  f o l lo w in g  t h e  F ig u r e  T e s t  ( p r e t r a i n ­
i n g  s c o r e s ,  C^) 
c* S u b j e c t s  w e re  l e v e l e d  f o r  r i g i d i t y  a c c o r d in g  
t o  t h e i r  F ig u r e  T e s t  s c o r e s  an d  w e re  a s s ig n e d  
t o  one  o f  t h e  f o u r  re w a rd  g ro u p s*
2 .  S e c o n d  s e s s i o n ,  a p p r o x im a te ly  s e v e n  d a y s  l a t e r  
a* F ig u r e  T e s t  ( t r a i n i n g  s c o r e s ,  F g ) 
b .  R ew ards w e re  g iv e n  f o r  c o r r e c t  r e s p o n s e s  a c ­
c o r d in g  t o  t h e  p r e d e te r m in e d  g ro u p in g *
3* T h ir d  s e s s i o n ,  a p p ro x im a te ly  24 h o u r s  l a t e r
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a* Card Test, no rewards (training scores, Cg) 
b* WAIS vocabulary subtest following the Card 
Test*
Statistical Analysis
An a n a l y s i s  o f  v a r i a n c e  w as c h o s e n  a s  t h e  b a s i c  s t a ­
t i s t i c a l  d e s ig n  f o r  t h i s  s t u d y ,  a n d , i n  p a r t i c u l a r ,  t h e  
Type I I I  d e s ig n  d e s c r i b e d  b y  L in d q u i s t  (1 9 5 3 )*  The t e s t  
d a t a  w as s u b j e c t e d  t o  tw o s u c h  a n a ly s e s *  One w as b a s e d  on 
d i f f e r e n c e  s c o r e s  f o r  e a c h  t e s t — F^ m in u s  F g , a n d  m in u s  
C g , r e s p e c t i v e l y — a n d  t h e  o t h e r  w as b a s e d  on t h e  p r e t r a i n ­
i n g  ( F j )  an d  t r a i n i n g  (F g ) s c o r e s  o f  t h e  F ig u r e  T e s t*  
I n t e r c o r r e l a t i o n s ,  m e a n s , a n d  s t a n d a r d  d e v i a t i o n s  w e re  com­
p u te d  f o r  a l l  t h e  v a r i a b l e s — t e s t  s c o r e s ,  a g e ,  a n d  I*Q*
RESULTS
Subject Sample
Out of the total geriatric-psychiatric population, SO 
subjects were successfully tested* In order to keep the 
statistical design balanced with equal Ns in three of the 
factors, eight of the subjects were dropped from the anal­
ysis of variance, making a total N of 72* This deletion 
was achieved by the use of a table of random numbers*
Twelve of the SO subjects either refused or were unable to 
complete the WAIS vocabulary test* The intercorrelations 
between this variable and the others was based on an N of 
6S; all other correlations were based on an N of SO* For 
most of the subjects each test session lasted between 15 to 
3 0 minutes*
Analysis of Difference Scores
The analysis of variance based on difference scores of 
both the Figure and Card Tests appear in Table 1* A differ­
ence score for the Figure Test (Dp) was determined by sub­
tracting the score achieved by a Subject on the test before 
training (F^) from the score he achieved during training on 
the same test (Fg)* A difference score for the Card Test 
(D^ ,) was determined in the same manner, i*e*, by subtracting 
the initial score (C^) from the score obtained on second
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TABLE 1
Analysis of Difference Scores From the Figure and Card Tests
Source df SS MS F
Between Subjects
Rewards (R) 3 72.13 24.04 <1.00
Levels (L) 2 6.66 3.34 <1.00
R X L 6 114.76 19.13 <1.00
Error 60 1917.25 31.95
Within Subjects
Tests (T) 1 29.34 29.34 1.25
T X R 3 154.5^ 51.53 2.19
T X L 2 20,51 10.26 <1.00
T X R X L 6 55.62 9.30 <1.00
Error 60 1410.25 23.50
Total 143 3761.33
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testing (Cg)« All of the difference scores were then coded 
by adding to each the constant 15* The coded-seore statis­
tics appear In some of the tables* None of the F-values Is 
statistically significant* This Indicates that the differ­
ence scores did not refleet.any differential training 
effects due to levels of rigidity, types of reward, or to 
any differences in the two tests* The distribution of the 
coded difference scores for both the Card and Figure Tests 
are shown In Figure 1*
Analysis of Error Scores
An analysis of variance for the error scores on the 
Card Test was not calculated.for two principal reasons* 
First, the distributions as seen in Figure 2 are far from 
being normally distributed, hence would violate the. as­
sumption of a normally distributed criterion score* 
Secondly, by inspection of the.curves, it.was apparent that 
there was no significant difference between the curves*
This was substantiated statistically by means of the Wil- 
coxon Matched-Pairs Signed-Ranks Test (Siegal, 1956), and 
the obtained z-value was 0*790, p * *215* Both sets of 
error scores on the Card Test were considered to be samples 
from the same population of criterion scores* The implica­
tion of this finding is that there was no generalization 
effect. Training given to a subject on the Figure Test did 
not improve his second score on the Card Test*
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Fig. 1. Distribution of coded difference scores derived 
from the error scores on the Pigure and Card 
Tests. Difference scores were Coded by adding 
to each the constant 15 (N=72).
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Fig. 2. Distribution if the pretraining error scores (C.) 
and training error scores (C2) on the Card Test 
(N=72).
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I n s p e c t i o n  o f  t h e  d i s t r i b u t i o n  o f  e r r o r  s c o r e s  f o r  t h e  
F ig u r e  T e s t  c l e a r l y  s u g g e s te d  a  d i f f e r e n c e  i n  t h e  s c o r e s  
o b ta in e d  b e f o r e  t r a i n i n g  an d  t h o s e  o b t a i n e d  d u r in g  t r a i n i n g .  
The d i s t r i b u t i o n s  o f  t h e s e  s c o r e s  a p p e a r  i n  F ig u r e  3 ,  a n d  
t h e  a n a l y s i s  o f  v a r i a n c e  b a s e d  on t h e s e  e r r o r  s c o r e s  i s  
su m m arized  i n  T a b le  2* I n  t h i s  a n a l y s i s  f o u r  v a r i a b l e s  
w e re  i n c lu d e d —-re w a rd , l e v e l s  o f  r i g i d i t y ,  d i a g n o s i s ,  a n d  
t r a i n i n g *  A t t h e  5 p e r  c e n t  l e v e l  t h e  F - v a lu e  f o r  t r a i n i n g  
w as s i g n i f i c a n t *  Two o f  t h e  F - v a l u e s  w e re  s i g n i f i c a n t  a t  
b e t t e r  t h a n  t h e  1  p e r  c e n t  l e v e l *  T h e se  w e re  fo u n d  f o r  t h e  
v a r i a b l e  o f  l e v e l  o f  r i g i d i t y  a n d  w i t h  t h e  i n t e r r a c t i o n  b e ­
tw e e n  d i a g n o s i s  an d  re w a rd *  The l e v e l s  o f  r i g i d i t y  e f f e c t  
f o r  t h i s  a n a l y s i s  w as a  b u i l t - i n  c o n d i t i o n ,  f o r  t h e  s u b ­
j e c t s  h a d  b e e n  a s s i g n e d  t o  r i g i d i t y  l e v e l s  b a s e d  on t h e i r  
f i r s t  e r r o r  s c o r e s  on t h e  F i g u r e  T e s t  (F ^ )*  N e i t h e r  o f  t h e  
m a in  e f f e c t s  o f  d i a g n o s i s  o r  re w a rd  w e re  s i g n i f i c a n t *
The s i g n i f i c a n t  t r a i n i n g  e f f e c t  m eans t h a t  t h e  f i r s t  
s c o r e s  on  t h e  F ig u r e  T e s t  d i f f e r e d  s i g n i f i c a n t l y  f ro m  t h e  
s c o r e s  a c h ie v e d  d u r in g  t h e  re w a rd e d  t r i a l s  i n  t h e  s e c o n d  
t e s t i n g *  R e f e r r i n g  a g a i n  t o  F ig u r e  3 ,  one  o b s e r v e s  t h a t  
t h e  m ean o f  t h e  p r e t r a i n i n g  s c o r e s  h a s  s h i f t e d  t o  t h e  l e f t  
w i th  t r a i n i n g ,  i . e . ,  t h e r e  w as a  r e d u c t i o n  i n  e r r o r s *  
T h e r e f o r e ,  t h e r e  w as a n  im p ro v em en t i n  t h e  p e r fo rm a n c e  on 
t h i s  t e s t  u n d e r  t h e  t r a i n i n g  c o n d i t i o n s *  A t t h e  sam e t im e  
t h i s  im p ro v em en t i n  s c o r e s  w as n o t  a s c r i b a b l e  t o  an y
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Fig* 3. Distribution of the pretraining error scores (Fj) 
and the training error scores (P2) on the Figure 
Test (N=72).
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TABLE 2
A n a ly s i s  o f  V a r ia n c e  o f  P r e t r a i n i n g  a n d  T r a i n in g  S c o r e s
on  t h e  F i g u r e  T e s t
S o u rc e d f SS MS F
B etw een  S u b j e c t s  
R ew ards (R) 3 2 5 .9 1 6 . 6 4 < 1 .0 0
L e v e ls  (L ) 2 5 1 5 4 .5 0 2 5 7 7 .2 5 1 1 6 .6 9 * *
D ia g n o s is  (D) 1 4 7 .0 3 4 7 .0 3 2 .1 7
R X L 6 9 3 .7 3 1 5 .6 3 < 1 .0 0
D X R 3 4 7 1 .6 1 1 5 7 .2 0 7 .2 3 * *
D X L 2 5 .2 6 2 . 6 4 < 1 .0 0
R X L X D 6 - 4 1 .4 6 - 6 .9 1 < 1 .0 0
E r r o r 4 6 1 0 4 3 .2 9 2 1 .7 4
W ith in  S u b j e c t s  
T r a in in g  (T) 1 6 5 .3 4 6 5 .3 4 5 .3 2 *
T X R 3 2 3 .9 1 7 .9 7 < 1 .0 0
T X L 2 1 1 .7 2 5 .6 6 < 1 .0 0
T X D 1 1 3 .7 3 1 3 .7 3 1 .1 1
T X R X D 3 1 9 .1 6 6 .3 9 < 1 .0 0
T X R X L 6 2 2 .7 6 3 .6 0 < 1 .0 0
T X L X D 2 1 3 .1 6 6 .5 6 < 1 .0 0
T X R X L X D 6 2 1 6 .4 3 3 6 . 0 7 2 .9 3
E r r o r 4 6 5 9 0 .2 5 1 2 .2 9
P o o le d  E r r o r 71 9 1 1 .1 6 1 2 .6 3
T o ta l 143 7 7 7 6 .4 4
*p .05
#*p .01
3$
d i f f e r e n t i a l  e f f e c t  o f  t h e  ty p e s  o f  r e w a r d *  N e i t h e r  t h e  
v e r b a l ,  p e n n y , n o r  b e l l  r e w a rd s  w e re  s i g n i f i c a n t l y  m ore  
e f f e c t i v e  th a n  t h e  c o n t r o l  c o n d i t io n  o f  no  r e w a r d *  The  
F - v a lu e  f o r  t h e  r e w a r d  v a r i a b l e  i s  n o t  s i g n i f i c a n t ;  d ia g ­
n o s is  a ls o  w as n o t  a  s i g n i f i c a n t  v a r i a b l e  i n  t h i s  s tu d y *
The s i g n i f i c a n t  d i a g n o s i s  b y  re w a rd  i n t e r a c t i o n  w as 
a n a ly z e d  f u r t h e r  by  m eans o f  t - t e s t s *  The s u b j e c t s  r e ­
c e i v i n g  t h e  b e l l  a s  a  re w a rd  d i f f e r e d  i n  t h e i r  s c o r e s  on 
t h e  F ig u r e  T e s t*  The m ean s c o r e s  a n d  t - v a l u e s  i n  t h i s  
re w a rd  g ro u p  a r e  p r e s e n t e d  i n  T a b le  3* By t e s t i n g  t h e  d i f ­
f e r e n c e s  b e tw e e n  t h e  p r e t r a i n i n g  an d  t r a i n i n g  s c o r e s  (F^ 
an d  F g , r e s p e c t i v e l y ) ,  t h e  s i g n i f i c a n c e  o f  t h e  i n t e r a c t i o n  
w as t r a c e d  t o  d i f f e r e n c e s  i n  t h e  p r e t r a i n i n g  s c o r e s  o n ly  
(F ^ )*  The p s y c h o t i c s  a c h ie v e d  s i g n i f i c a n t l y  lo w e r  p r e ­
t r a i n i n g  s c o r e s  t h a n  d i d  t h e  CBS s u b j e c t s *  S in c e  o n ly  t h e  
p r e t r a i n i n g  s c o r e s  d i f f e r e d  s i g n i f i c a n t l y ,  t h e  d i a g n o s i s  b y  
re w a rd  i n t e r a c t i o n  w as s im p ly  a n  a r t i f a c t  o f  d e s i g n ,  i * e * ,  
d u e  t o  t h e  a s s ig n m e n t  o f  s u b j e c t s  t o  t h e  b e l l  r e w a rd  c o n ­
d i t i o n  b e f o r e  t r a i n i n g  w as g iv e n *
C o r r e l a t e d  V a r i a b l e s
C o r r e l a t i o n  c o e f f i c i e n t s  c a l c u l a t e d  b e tw e e n  t h e  v a r i ­
a b le s  o f  a g e , d ia g n o s is ,  v o c a b u la r y  s c o r e s ,  an d  t e s t  s c o re s  
a r e  s u m m a rize d  i n  T a b le  T h e  v a lu e s  b e tw e e n  d ia g n o s is  
and  t h e  o t h e r  v a r i a b l e s  a r e  p o i n t - b i s e r i a l  c o r r e l a t i o n  c o ­
e f f i c i e n t s .  A l l  o t h e r  c o e f f i c i e n t s  w e re  d e r iv e d  f ro m
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TABLE 3
M eans and  t  V a lu e s  B e tw e e n  F ig u r e  T e s t  S c o re s  i n  t h e  B e l l -  
R e w ard e d  G roup f o r  a  G iv e n  D ia g n o s t ic  C a te g o r y  ( t p )  
an d  B e tw e e n  D ia g n o s t ic  C a t e g o r ie s  ( t p )
F F ■ 1 2 F1 F2 * F
P s y c h o s is 1 9 .3 3 1 4 . 0 0 1 2 .3 3 0 .S 7
CBS 1 3 .1 7 2 1 .4 4 1 B . 2 2 1 .3 6
*D 2 .5 3 * 2 .0 9 * 1 .5 4
* p  .0 1
TABLE 4
C o r r e l a t i o n  C o e f f i c i e n t s  Among t h e  V a r i a b l e s  o f  A ge, D ia g n o s i s ,  WAIS V o c a b u la ry ;  
an d  P r e t r a i n i n g ,  T r a i n i n g ,  an d  D i f f e r e n c e  S c o r e s  on t h e  F ig u r e  an d  C a rd  T e s t s
Dx Age Fi P2 c i C2 df DC
V o c a b u la ry .0 9  - . 0 5 - .4 5 * * - .4 8 * * - .3 2 * * - .4 1 * * - . 0 8 - . 1 8
Age .1 4 .2 4 * .2 8 * * .2 4 * .2 0 * .1 2
cvz0 .1
F1 .7 7 * * .6 1 * * .6 3 * * - .2 5 * .1 0
F 2 ,6 1 * * .6 8 * * . 41** •1 6
C1 .8 0 * * .0 9 - .2 0 *
C2 .1 5 .41*=
Dp .1 1 .1 1
DC .1 0
*P .0 5
**p #01
-F-o
P e a rs o n  p ro d u c t-m o m e n t c o r r e l a t i o n s *  S e v e r a l  of* t h e s e  
v a lu e s  a r e  s i g n i f i c a n t  a t  l e s s  th a n  t h e  l . p e r  c e n t  l e v e l *  
V o c a b u la ry  s c o r e s  a r e  n e g a t i v e l y  c o r r e l a t e d  w i t h  t h e  p r e -  
t r a i n i n g  an d  t r a i n i n g  s c o r e s . o f  b o th  t h e  F ig u r e  an d  C a rd  
T e s ts *  The n e g a t i v e  c o r r e l a t i o n  h e r e  m eans t h a t  t h e  h i g h e r  
v o c a b u la r y  s c o r e s  w e re  a s s o c i a t e d  w i th  b e t t e r  p e r fo rm a n c e  
on t h e  F ig u r e  an d  C ard  T e s t s ,  i . e . ,  w i t h  lo w e r  e r r o r  s c o re s *  
Age i s  p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  t r a i n i n g  s c o r e  o f  t h e  
F ig u r e  T e s t  (F g ) a t  t h e  1  p e r  c e n t  l e v e l  o f  c o n f id e n c e  a n d  
w i t h  t h e  p r e t r a i n i n g  s c o r e s  o f  b o th  t e s t s  (Fj_, C^) and  t h e  
t r a i n i n g  s c o r e  o f  t h e  C a rd  T e s t  (Cg) a t  t h e  5 p e r  c e n t  
l e v e l *  T h ese  s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  im p ly  
t h a t  w i t h  i n c r e a s i n g  a g e  t h e  s u b j e c t s  m ade m ore e r r o r s  on  
b o th  t e s t s ,  p a r t i c u l a r l y  i n  t h e  t r a i n i n g  p h a s e  o f  t h e  F i g ­
u r e  T e s t .  T h is  f i n d i n g  t e n d s  t o  s u p p o r t  t h e  b e l i e f  men­
t i o n e d  i n  t h e  I n t r o d u c t i o n  t h a t  r i g i d i t y  d o e s  i n c r e a s e  w i th  
i n c r e a s i n g  age* The i n v e r s e  r e l a t i o n s h i p  b e tw e e n  t h e  I*Q* 
and  r i g i d i t y  m e a su re  s u g g e s t s  f u r t h e r  t h a t  t h e s e  t h r e e  
v a r i a b l e s  i n t e r a c t *  W ith  i n c r e a s i n g  a g e  a  p e r s o n  may b e ­
come m ore r i g i d  w i t h  a  c o n s e q u e n t  r e d u c t i o n  i n  i n t e l l e c t u a l  
e f f i c i e n c y .
N in e  o t h e r  s i g n i f i c a n t  c o r r e l a t i o n s  a r e  fo u n d  among 
t h e  F ig u r e  and  C a rd  T e s t  s c o r e s *  O n ly  one o f  th e s e  
r e l a t i o n s h i p s  i s  o f  p a r t i c u l a r  i n t e r e s t  i n  t h i s  s t u d y ,  
n a m e ly , t h e  one b e tw e e n  t h e  p r e t r a i n i n g  s c o re s  o f  b o th  
t h e  F ig u r e  and C a rd  T e s ts  (F ^ ,  C -^ ). T h e re  i s  a  p o s i t i v e
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r e l a t i o n s h i p  b e tw e e n  t h e s e  s c o r e s ,  an d  i t  i n d i c a t e s  t h e  
d e g re e  o f  s i m i l a r i t y  b e tw e e n  t h e  two t e s t s .  A p p ro x im a te ly  
37 p e r  c e n t  o f  t h e  v a r i a n c e  i n  e a c h  t e s t  i s  common t o  b o t h .  
No r e l a t i o n s h i p s  w e re  fo u n d  b e tw e e n  d i a g n o s i s  an d  t h e  v a r i ­
a b le s  o f  a g e ,  v o c a b u la r y ,  o r  d i f f e r e n c e  s c o r e s *  Age an d  
v o c a b u la r y  s c o r e s  a l s o  w e re  n o t  s i g n i f i c a n t l y  c o r r e l a t e d  
w i th  t h e  d i f f e r e n c e  s c o r e s *  ^
A d d i t io n a l  A n a ly s e s
M eans an d  s t a n d a r d  d e v i a t i o n s  w e re  c a l c u l a t e d  f o r  t h e  
v a r i a b l e s  o f  t e s t  s c o r e s ,  a g e ,  a n d  v o c a b u la ry *  The d i s ­
t r i b u t i o n s  o f  t h e  l a t t e r  tw o m e a s u re s  w e re  b ro k e n  down 
f u r t h e r  i n t o  d i a g n o s t i c  c a t e g o r i e s *  T a b le  5 su m m a riz e s  
t h e s e  d e s c r i p t i v e  s t a t i s t i c s *  I t  i s  i n t e r e s t i n g  t o  n o t e  
t h a t  t h e  tw o d i a g n o s t i c  g ro u p s  w e re  f a i r l y  w e l l  m a tc h e d  
w i th  r e s p e c t  t o  a g e  a n d  I*Q*
A d e f i n i t e  e x p e r im e n te f  e f f e c t  w as fo u n d  a s  show n b y  
t h e  t  v a lu e s  i n  T a b le  6 .  The p r e t r a i n i n g  and  t r a i n i n g  
s c o r e s  on b o th  t h e  F ig u r e  an d  C a rd  T e s t s  d i f f e r e d  s i g n i f i ­
c a n t l y  a c r o s s  e x p e r im e n te r s  (E-^ an d  E g ) .
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TABLE 5
M eans an d  S ta n d a r d  D e v ia t io n s  f o r  t h e  F ig u r e  an d  C a rd  
T e s t  S c o r e s ,  and  Age and  WAIS V o c a b u la ry  M e a su re s  
D i s t r i b u t e d  i n  D ia g n o s t ic  C a te g o r i e s
Mean S .D .
Age ( y e a r s )
V o c a b u la ry
F ig u r e  T e s t
C a rd  T e s t
D i f f .  S c o r e s
P s y c h o s is 69.2 3.54
CBS 70.2 3 .72
C o m b ined 69.6 3*64
P s y c h o s is 3 0 .a 22.51
CBS 27.3 ia .6B
C o m b ined 29.2 19.21
F1 16.9 7.0a
F2 15.5 7 . 5 2
C1 12.1 a .00
C2 11.6 a . 63
DF 13.7 4.37
DC 14.5 5 .2 3
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TABLE 6
M eans an d  t  V a lu e s  C a lc u la t e d  f o r  t h e  F ig u r e  T e s t  
S c o re s  O b ta in e d  U n d e r E a c h  E x p e r im e n te r
E1 e2 t
F1 14.54 19.74 3.35*
F2 12.73 IS. S3 3.36*
, C1 9.49 14.77 2 .9S#
7.92 15. SO 4.35*
*p .0 1
DISCUSSION AND CONCLUSIONS
T r a i n in g  E f f e c t
The m o st p r e s s i n g  a n d  u n a n sw e re d  q u e s t io n  t o  b e  c o n ­
s i d e r e d  f ro m  th e  r e s u l t s  i s  t h a t  o f  w h a t i n f l u e n c e d  t h e  
im p ro v em en t i n  t h e  s u b j e c t s '  F ig u r e  T e s t  e r r o r  s c o r e s *
From  t h e  s t a t i s t i c a l  d a t a  i t  i s  o b v io u s  t h a t  t h e  e f f e c t  
w as n o t  d u e  t o  t h e  t y p e s  o f  r e w a rd s  u s e d  i n  t h i s  s tu d y *
The v e r b a l ,  p e n n y , and  b e l l  g ro u p s  show ed  im p ro v em en t i n  
e r r o r  s c o r e s ,  b u t  s o  d i d  t h e  c o n t r o l s  who r e c e i v e d  no  known 
re w a rd s *  A l l  f o u r  g ro u p s  d id  e q u a l l y  w e l l  on s e c o n d  t e s t ­
in g *  W hat, t h e n ,  m ig h t  b e  t h e  r e w a r d in g  c o n d i t i o n s  w h ic h  
c o n t r i b u t e d  t o  t h e  im p ro v e d  p e r fo rm a n c e  e v e n  f o r  t h e  c o n ­
t r o l  g ro u p ?
The one  s e t  o f  v a r i a b l e s  t h a t  p r o b a b ly  c o n t r i b u t e d  
m o st t o  t h e  t r a i n i n g  e f f e c t  a r e  t h o s e  d e r i v e d  f ro m  t h e  
s o c i a l ,  s e t t i n g  i n  w h ic h  t h e  e x p e r im e n ta l  v a r i a b l e s  w e re  
in t r o d u c e d *  The s u b j e c t s  m ig h t w e l l  h a v e  b e e n  m o t iv a te d  
t o  p e r fo rm  s im p ly  b y  t h e  p r e s e n c e  o f  a n  i n t e r e s t e d  e x p e r i ­
m e n te r*  B e in g  s i n g l e d  o u t  an d  ta k e n  i n t o  a n o th e r  a r e a  o f  
t h e  b u i l d i n g  on a t  l e a n t  tw o s e p a r a t e  o c c a s io n s  m ig h t h a v e  
c o n t r i b u t e d  t o  t h e  im p ro v e d  p e r fo rm a n c e *  O th e r  s i m i l a r  
c o n d i t i o n s  c o u ld  b e  h y p o th e s iz e d  t o  a c c o u n t  f o r  t h e  t e s t  
p e rfo rm a n c e *  S t a f f  m em bers on  t h e  g e r i a t r i c  u n i t  h o u s in g
i*-5
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some o f  t h e  s u b je c t s  i n  t h i s  s tu d y  h a v e  o b s e rv e d  an d  com­
m e n te d  upon t h e  p o s i t i v e  r e s p o n s i v i t y  o f  t h e  p a t i e n t s  t o  
w arm  s o c i a l  c o n t a c t .  A l l  b u t  t h e  m o st w ith d r a w n  o f  th e s e  
p a t i e n t s  w o u ld  r e a c t  p o s i t i v e l y  t o  some e x t e n t  t o  c o n t i n u a l ,  
p a t i e n t ,  and  f r i e n d l y  i n t e r e s t  i n  t h e i r  w e l l - b e i n g .  T h e s e  
o b s e r v a t io n s  l e d  t o  t h e  i n s t i t u t i o n  o f  a n  i n t e n s i v e  and  s u c ­
c e s s f u l  r e m o t iv a t i o n  p ro g ra m  on t h i s  g e r i a t r i c  u n i t .
I f  t h e  m o t i v a t i o n a l  v a r i a b l e s  j u s t  m e n tio n e d  d i d  l e a d  
t o  im p ro v e d  p e r fo rm a n c e  on t h e  F ig u r e  T e s t ,  th e n  o n e  c o u ld  
e x p e c t  t o  s e e  a  s i m i l a r  i n f l u e n c e  c a r r i e d  o v e r  t o  t h e  C ard  
T e s t .  S u c h  w as n o t  t h e  c a s e .  One p o s s i b l e  e x p la n a t i o n  i s  
t h a t  t h e r e  m ig h t b e  a  c o n s i d e r a b l e  d i f f e r e n c e  b e tw e e n  t h e  
tw o t e s t s  w i th  r e s p e c t  t o  t h e i r  i n t e r e s t  v a l u e .  The F ig u r e  
T e s t  p e rh a p s  w as m ore c h a l l e n g i n g  o r  n o v e l  th a n  t h e  C a rd  
T e s t .  N o n e th e l e s s ,  t h e  i n f l u e n c e  o f  t h e  m o t i v a t i o n a l  and  
t e s t  v a r i a b l e s ,  th o u g h  u n a n s w e ra b le  b y  t h e  d a t a  i n  t h e  
p r e s e n t  s t u d y ,  a r e  ge rm an e  f o r  f u r t h e r  r e s e a r c h .
I n  c o n s i d e r i n g  o t h e r  p o s s i b l e  v a r i a b l e s  t o  a c c o u n t  f o r  
t h e  c h a n g e  i n  p e r fo rm a n c e ,  one  im m e d ia te ly  c o u ld  s u s p e c t  a  
p r a c t i c e  e f f e c t .  S u ch  a  p o s s i b i l i t y ,  h o w e v e r , d o e s  n o t  
seem  f e a s i b l e .  P r a c t i c e  w o u ld  a l s o  h a v e  im p ro v e d  t h e  s c o re s  
on  t h e  c o r r e l a t e d  C a rd  T e s t ,  w h ic h  was n o t  e n t i r e l y  t h e  
c a s e .  T hough t h e r e  wan a  s l i g h t  o v e r a l l  im p ro v em en t i n  t h e  
C a rd  T e s t  s c o r e s  ( s e e  T a b le  5 ) ,  i t  w as n o t  a s  g r e a t  a s  t h a t  
o c c u r r i n g  w i th  t h e  F ig u r e  T e s t  s c o r e s .  G ra n te d  some p r a c ­
t i c e  e f f e c t  may h a v e  i n f l u e n c e d  b o th  t e s t  p e r f o r m a n c e s ,
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c e r t a i n l y  i t  was n o t  s u f f i c i e n t  en o u g h  i n  m a g n itu d e  t o  
a c c o u n t  f o r  th e  g r e a t e r  im p ro v em en t on t h e  F ig u r e  T e s t*
R ew ards
A p o s s i b l e  e x p la n a t i o n  f o r  t h e  a b s e n c e  o f  a  d i f f e r ­
e n t i a l  re w a rd  e f f e c t  may l i e  i n  t h e  n a t u r e  o f  t h e  F ig u r e  
T e s t  i t s e l f *  S c o r e s  on t h i s  t e s t  may n o t  b e  a m e n a b le  t o  
im p ro v em en t th r o u g h  c o n d i t i o n in g *  H ow ever,  r e f e r r i n g  a g a in  
t o  t h e  s t u d y  by G ra n t  a n d  B erg  ( 1 9 4 3 ) » i t  s h o u ld  b e  n o te d  
t h a t  th e  t e s t  t h e y  u s e d ,  th e  W is c o n s in  C a rd  S o r t i n g  T e s t ,  
i s  r e a s o n a b ly  s i m i l a r  t o  t h e  F ig u r e .  T e s t  o f  t h e  p r e s e n t  
s tu d y *  T hough t h e  m eth o d  o f  p r e s e n t a t i o n  o f  t h e  s t i m u l u s  
m a t e r i a l  d i f f e r s ,  t h e  n a t u r e  o f  t h e  m a t e r i a l  an d  t h e  p r i n ­
c i p l e  o f  m a tc h in g  t h e  c o n c e p ts  t o  o b t a i n  c o r r e c t  r e s p o n s e s  
a r e  s i m i l a r *  T h ro u g h  t h e  a p p l i c a t i o n  o f  v e r b a l  r e i n f o r c e ­
m e n ts ,  G ra n t  and  B e rg  w e re  a b le  t o  im p ro v e  t h e i r  s u b j e c t s '  
p e r fo rm a n c e  on t h e  ex p e rim e n ted . t a s k  w i t h  a s  few  a s  1 0  r e ­
w a rd ed  t r i a l s *  T h e r e f o r e ,  a t t r i b u t i n g  t h e  l a c k  o f  a  d i f ­
f e r e n t i a l  re w a rd  e f f e c t  t o  t h e  n a t u r e  o f  t h e  t e s t  i t s e l f  i s  
n o t  an  e n t i r e l y  f e a s i b l e  e x p la n a t io n *  A ssum ing  a  r e a s o n a b le  
s i m i l a r i t y  b e tw e e n  t h e  W is c o n s in  C a rd  S o r t i n g  T e s t  an d  F ig u re  
T e s t ,  i t  i s  u n l i k e l y  t h a t  i n t r i n s i c  t a s k  f e a t u r e s  p r e v e n te d  
a  d i f f e r e n t i a l  r e w a rd  e f f e c t .
An i n a d e q u a te  num ber o f  rew airded  t r i a l s  on t h e  F ig u r e  
T e s t  i s  o n e  o t h e r  p o s s i b l e  r e a s o n  f o r  no  s p e c i f i c  re w a rd  
e f f e c t .  O ut o f  t h e  3 6  t r a i n i n g  t r i a l s ,  e a c h  o f  t h e  t h r e e
c o n c e p ts  ( s i z e ,  s h a p e ,  an d  c o l o r )  w e re  re w a rd e d  no  m ore  
t h a n  n i n e  t im e s  a n d  l e s s  t h a n  t h a t  f o r  m o s t s u b j e c t s *  The 
ma-rHmnir num ber o f  p o s s i b l e  r e i n f o r c e d  s h i f t s  i n  c o n c e p t  w as 
3 6 ,  an d  t h i s ,  t o o ,  w as r a r e l y  a c h ie v e d  b y  an y  o f  t h e  s u b ­
j e c t s *  I t  i s  p o s s i b l e  t h a t  w i t h  o n ly  t h i s  many r e i n f o r c e ­
m e n ts ,  a  p a r t i c u l a r  r e w a rd * s  e f f e c t  w as n o t  y e t  i n  e v id e n c e  
o v e r  a n d  a b o v e  t h e  p o s i t i v e  e f f e c t  o f  an y  o f  t h e  o t h e r  
v a r i a b l e s  m e n tio n e d *  T h is  q u e s t i o n  c o u ld  b e  a n s w e re d  e a s i l y  
b y  i n c r e a s i n g  t h e  num ber o f  r e i n f o r c i b l e  t r i a l s *  H ow ever, a  
c l i n i c a l  o b s e r v a t i o n  s h o u ld  b e  c i t e d  h e r e  i n  d e f e n s e  o f  t h e  
l i m i t e d  num ber o f  r e i n f o r c e d  t r i a l s  u t i l i z e d  i n  t h i s  s tu d y *  
I t  w as t h i s  e x p e r i m e n t e r *s  im p r e s s io n  t h a t  3 6  t r i a l s  v e ry  
n e a r l y  r e a c h e d  t h e  l i m i t  o f  m any s u b j e c t s *  p a t i e n c e  an d  
i n t e r e s t *  One way a ro u n d  t h i s  s i t u a t i o n  m ig h t  b e  t o  r e d u c e  
t h e  num ber o f  c o n c e p ts  t o  tw o , e * g * , c o l o r  a n d  s h a p e ,  an d  
t h e n  i n c r e a s e  t h e  num ber o f  t r i a l s *  The t a s k  w o u ld  p r o b a b ly  
b e  a  l i t t l e  e a s i e r  and  l e s s  t a x i n g  f o r  t h e  s u b j e c t s *
ftfefiQ ral i z a t i o n
T h e  f a i l u r e  t o  a c h ie v e  a  g e n e r a l i z a t i o n  o f  t r a i n i n g  
e f f e c t  on  t h e  C a rd  T e s t  m ig h t  b e  a c c o u n te d  f o r  b y  t h e  same 
e x p la n a t io n s  p r e s e n te d  i n  t h e  c a s e  o f  d i f f e r e n t i a l  r e w a r d  
e f f e c t *  N o n e t h e le s s ,  t h e  l a c k  o f  a  g e n e r a l i z a t i o n  e f f e c t  
h a s  an  i n t e r e s t i n g  and p r a c t i c a l  i m p l i c a t i o n  w hen c o u p le d  
w i t h  t h e  o v e r a l l  p o s i t i v e  t r a i n i n g  e f f e c t .  T h is  c o m b in a ­
t i o n  o f  r e s u l t s  s u g g e s ts  t h a t  a n y  t r a i n i n g  p r o c e d u r e s
k9
c o n d u c te d  w i t h  g e r i a t r i c - p s y c h i a t r i c  s u b je c t s  c a n  be e x ­
p e c te d  t o  b e  s u c c e s s fu l  b u t  r a t h e r  s i t u a t io n - b o u n d #  F o r  
e x a m p le , i f  th e s e  s u b je c t s  w e r e  t o  b e  t r a i n e d  on  some 
p r a c t i c a l  b e h a v io r  p a t t e r n s  ( e a t in g  h a b i t s  o r  p e r s o n a l  
h y g ie n e ) ,  t h e r e  m ig h t  n o t  b e  much t r a n s f e r  o r. g e n e r a l i s a ­
t i o n  o f  t h i s  t r a i n i n g  t o  o t h e r  r e l a t e d  b e h a v io r  p a t t e r n s  o r  
s e t t in g s #
D ia g n o s is
D ia g n o s i s  p ro v e d  n o t  t o  b e  a  r e l e v a n t  v a r i a b l e  i n  th e  
p r e s e n t  s tu d y #  I n  o t h e r  w o rd s  t h o s e  s u b j e c t s  d ia g n o s e d  
c h r o n i c  b r a i n  sy n d ro m es (CBS) p e r fo rm e d  a s  w e l l  a s  t h e  p s y ­
c h o t i c  g roup#  At f i r s t  t h i s  a p p e a r s  t o  v i o l a t e  t h e  t h e o ­
r e t i c a l  e x p e c t a t i o n s  d e r iv e d  f ro m  t h e  G o ld s te in  p o s i t i o n  
d i s c u s s e d  e a r l i e r #  On th e  e x p e r im e n ta l  t a s k  CBS c a s e s  
s h o u ld  do w o rs e  t h a n  o th e r  s u b j e c t s  b e c a u s e  o f  t h e  in c r e a s e d  
r i g i d i t y  a s s o c i a t e d  w i th  b r a i n  d am age» A g a in , t h i s  w as n o t  
t r u e  i n  t h i s  s tu d y #  A lo o k  a t  T a b le  7 niay p r o v i d e  an  e x ­
p l a n a t i o n  f o r  t h e s e  r e s u l t s #  I n  t h i s  t a b l e  a p p e a r s  t h e  
d i s t r i b u t i o n  o f  s u b j e c t s  a c c o r d in g  t o  t h e  two g r o s s  d i a g ­
n o s t i c  c a t e g o r i e s  CBS and p s y c h o s i s ,  a n d  th e  v a r i o u s  
s u b c a t e g o r i e s  w i t h i n  e a c h  o f  th e s e #  F i r s t  t o  b e  n o te d  i s  
t h e  l a r g e  o v e r l a p  i n  th e  tw o b a s i c  c a t e g o r i e s #  A t l e a s t  61 
p e r  c e n t  o f  t h e  c a s e s  w ith  CBS c a r r y  a  c o n c o m ita n t  d ia g n o s is  
o f  p s y c h o s is #  W ith  su c h  a  l a r g e  o v e r l a p  t h e r e  i s  l i t t l e  
w o n d e r t h a t  a  d i f f e r e n t i a l  e f f e c t  d i d  n o t  a p p e a r#  C onsidering,
TABLE 7
The F r e q u e n c ie s  an d  P e r c e n ta g e  o f  S u b j e c t s  D i s t r i b u t e d  
i n  t h e  V a r io u s  D i a g n o s t i c  C a te g o r i e s
% o f
f  % t o t a l  S s
CBS a s s o c i a t e d  w i t h :
C e r e b r a l  A r t e r i o s c l e r o s i s  (CAS) 6 l a a
CAS an d  P s y c h o s is 1 2 35 17
S y p h i l i s 4 1 2 6
S y p h i l i s  an d  P s y c h o s is 5 14 7
P s y c h o s is 4 1 2 6
O th e r  C o n d i t io n s 3 9 4
T o ta l 34 1 0 0 4 3
P s y c h o s e s :
S c h iz *  R e a c t* ,  P a r a n o id a 21 11
H e b e p h re n ic 1 6 42 2 2
U n d i f f e r e n t i a t e d 6 1 6 a
M anic D e p r e s s iv e 3 a 4
O th e rs 5 13 7
T o ta l 3 3 100 52
t o o ,  t h e  In c id e n c e  o f  b r a i n  d e t e r i o r a t i o n  w i t h  a g e  a lo n e ,  
i t  i s  p o s s ib le  t h a t  m any o f  t h e  p s y c h o t ic s  s u f f e r e d  f ro m  
t h e  e f f e c t s  o f  c e r e b r a l  a r t e r i o s c l e r o s i s  W it h o u t  b e in g  
d ia g n o s e d  a s  s u c h . T h is  w o u ld  b e  q u i t e  l i k e l y  f o r  th o s e  
p a t i e n t s  who h ad  b e e n  h o s p i t a l i z e d  a  num ber o f  y e a r s  and  
f o r  whom r e - e v a l u a t i o n  o f  a n  o ld  d ia g n o s is  w as n o t  u n d e r ­
t a k e n .  O th e r  e x p la n a t io n s  f o r  t h e  n o n - s i g n i f i c a n c e  o f  t h e  
d ia g n o s is  v a r i a b l e  c o u ld  b e  s o u g h t i n  t h e  c o n t r o v e r s ie s  
o v e r  t h e  r e l i a b i l i t y  o f  d ia g n o s t ic  c a t e g o r ie s  o r  i n  t h e  
d i f f i c u l t y  o f  d i f f e r e n t i a l  d ia g n o s is  o f  p s y c h o t ic  v e r s u s  
o r g a n ic  f e a t u r e s  i n  t e s t  d a t a .  D is c u s s io n  o f  th e s e  l a t t e r  
e x p la n a t o r y  a r e a s  i s  b e y o n d  t h e  s c o p e  o f  t h i s  s t u d y .
L e v e ls  o f  R i g i d i t y
T he  s t a b i l i t y  o f  t h e  l e v e l s  e f f e c t  u n d e r  t h e  t r a i n i n g  
c o n d i t io n s  h a s  a l r e a d y  b e e n  m e n t io n e d ;  h o w e v e r , t h e r e  a r e  
some f u r t h e r  i m p l i c a t i o n s  t o  t h i s  r e s u l t .  M o s t s u b je c t s  
a s s ig n e d  t o  a  g iv e n  l e v e l  re m a in e d  w i t h i n  t h i s  l e v e l  a f t e r  
t r a i n i n g .  T a b le  & shows t h e  m eans an d  s ta n d a r d  d e v ia t io n s  
f o r  t h e  p r e t r a i n i n g  a n d  t r a i n i n g  s c o re s  o f  t h e  F ig u r e  T e s t  
a t  e a c h  l e v e l  o f  r i g i d i t y .  D e s p i t e  t h e  s t a b i l i t y  o f  t h e  
l e v e l s ,  t h e  o v e r a l l  p o s i t i v e  t r a i n i n g  e f f e c t  w as p r e s e n t  
e v e n  w i t h  t h e  m o st r i g i d  o f  s u b je c t s .  T h is  r e s u l t ,  t h e n ,  
s u p p o r ts  t h e  h y p o th e s is  t h a t  r i g i d  b e h a v io r ,  a t  l e a s t  as  
m e a s u re d  i n  t h e  p r e s e n t  s t u d y ,  i s  m o d i f i a b l e  an d  i s  done  
so i n  t h e  d i r e c t i o n  o f  g r e a t e r  f l e x i b i l i t y .  The r e s u l t s
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TABLE 6
M eans and  S ta n d a r d  D e v ia t io n s  o f  F ig u r e  T e s t  S c o re s  
f o r  th e  T h re e  L e v e ls  o f  R ig id i t y -
M ean S .D .
L1
1*2
l 3
F-l 9 .OS 3 .3 3
F 2 S .54  2 . 4 5
F1  1 7 .7 9  2 .2 7
F2  1 6 .OS 6 .6 7
Fx 24-33 3 .5 9
F 2 2 2 .5 4  4*94
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s u g g e s t  f u r t h e r  t h a t  r i g i d i t y  i s  n o t  n e c e s s a r i l y  a n  i n s u r ­
m o u n ta b le  d e t e r r e n t  t o  t h e  t r a i n i n g  o r  c o n d i t i o n i n g  o f  
g e r i a t r i c - p s y c h i a t r i c  p a t i e n t s  i n  r e h a b i l i t a t i v e  p ro g ra m s*
E x p e r im e n te r  D i f f e r e n c e s
The m o s t f e a s i b l e  e x p la n a t i o n  f o r  t h e  s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  e x p e r im e n te r s  w o u ld  b e  t o  p o i n t  o u t  
p o s s i b l e  d i f f e r e n c e s  i n  t h e  p e r s o n a l i t i e s  an d  e x p e r i e n c e  
o f  t h e  i n d i v i d u a l s *  H ow ever,  one  o t h e r  v a r i a b l e  h a s  c o n ­
fo u n d e d  t h o s e  j u s t  m e n tio n e d *  To e x p e d i t e  t h e  d a t a  c o l ­
l e c t i o n ,  E x p e r im e n te r  2  d rew  3 0  s u b j e c t s  f ro m  t h e  g e r i a t r i c  
u n i t  an d  f o u r  f ro m  a n o th e r  w ard*  E x p e r im e n te r  1 d rew  
s u b j e c t s  f ro m  w a rd s  n o t  on  t h e  g e r i a t r i c  u n i t*  A g e n e r a l  
p r a c t i c e  i n  t h i s  h o s p i t a l  w as t o  t r a n s f e r  t o  t h e  g e r i a t r i c  
u n i t  t h o s e  p a t i e n t s  who r e q u i r e d  c l o s e r  s u p e r v i s i o n  an d  
m ore  n u r s i n g  c a r e *  T h e r e f o r e ,  among t h e  72 s u b j e c t s  i n  t h e  
s t u d y  t h e r e  w e re  s a m p le s  f ro m  a t  l e a s t  tw o s l i g h t l y  d i f f e r ­
e n t  p o p u l a t i o n s  o f  p a t i e n t s *  E x p e r im e n te r  2 w as p r o b a b ly  
s a m p lin g  a  m ore im p a i r e d  p o p u l a t i o n  on t h e  g e r i a t r i c  u n i t  
( s e e  T a b le  k ) »  The e x p e r im e n te r  d i f f e r e n c e ,  t h e n ,  p r o b a b ly  
r e f l e c t s  b o th  t h e  l a t t e r  c o n d i t i o n  an d  t h e  p e r s o n a l  d i f f e r ­
e n c e  b e tw e e n  t e s t e r s *
C o n c e p t F o rm a tio n  T e s t s
The F ig u r e  an d  C ard  T e s t s  d e v is e d  f o r  t h e  p r e s e n t  s tu d y  
p r o v e d  t o  b e  s u i t a b l e  i n  s e v e r a l  r e s p e c t s *  They w e re  s im p le  
t o  a d m i n i s t e r  an d  s c o r e ,  r e q u i r e d  a  m in im a l ,  n o n - v e r b a l
r e s p o n s e  ( p o i n t i n g  t o  one  f i g u r e )  t o  i n d i c a t e  an  a n s w e r ,  
a n d , a s  m e n tio n e d  e a r l i e r ,  w e re  n o t  o v e r l y  t a x i n g  on t h e  
s u b j e c t s *  No s u b j e c t s  w e re  l o s t  b e c a u s e  t h e y  c o u ld  n o t  
com prehend  t h e  n a t u r e  o f  t h e  t a s k *  On t h e  n e g a t i v e  s i d e ,  
one c o n c e p t  on  e a c h  t e s t  w as o b v io u s ly  m ore  d i f f i c u l t  t h a n  
t h e  o t h e r  two* The s i z e  c o n c e p t  on t h e  F ig u r e  T e s t  w as 
q u i t e  d i f f i c u l t  f o r  m o st s u b j e c t s ;  t h e  c o l o r  c o n c e p t  w as 
m o st d i f f i c u l t  on t h e  C a rd  T e s t*  T h is  f e a t u r e  p r o b a b ly  
r e d u c e d  t h e  t r a i n i n g  e f f e c t  b y  b e in g  d i f f i c u l t  t o  com pre­
h en d  i n  t h e  num ber o f  t r i a l s  a llo w e d *  I t  w o u ld  b e  b e t t e r  
t o  h a v e  c o n c e p ts  m ore  e q u a l  i n  d i f f i c u l t y ,  p a r t i c u l a r l y  
s i n c e  t h e  e m p h a s is  i n  t h i s  s t u d y  w as upon  t h e  s h i f t s  among 
c o n c e p t s ,  n o t  upon  t h e  l e a r n i n g  o f  t h e  c o n c e p t s ,  p e r  s e *
I f  c e i l i n g  i s  n e e d e d  f o r  t h e  t e s t s ,  t h e  o v e r a l l  d i f f i c u l t y  
l e v e l  c o u ld  b e  in c r e a s e d *  R e v ie w in g  F ig u r e  2 ,  i t  i s  o b ­
v io u s  t h a t  t h e  C ard  T e s t  d i d  n o t  h a v e  s u f f i c i e n t  c e i l i n g  
w h ic h , i n  t u r n ,  p r o b a b ly  r e d u c e d  t h e  p o s s i b i l i t y  o f  a  g e n e r ­
a l i z a t i o n  e f f e c t *
G e r i a t r i c  S u b j e c t s
Some com m ents n e e d  b e  m ade a b o u t  t h e  b e h a v i o r  o f  t h e  
g e r i a t r i c - p s y c h i a t r i c  s u b j e c t s  u t i l i z e d  i n  t h e  s tu d y *  Co­
o p e r a t iv e n e s s  w as t h e  m o st d i f f i c u l t  f e a t u r e  o f  t h i s  g ro u p  
t o  d e a l  w ith *  A t l e a s t  h a l f  o f  t h e  s u b j e c t s  show ed some 
o p p o s i t i o n a l  t e n d e n c i e s  d u r in g  t h e  t e s t i n g  s e s s io n s *  They 
seem ed r e l u c t a n t  t o  e n g ag e  i n  any  k in d  o f  i n t e l l e c t u a l
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e x e r c i.s e  e i t h e r  o u t  o f  l e t h a r g y ,  i n d i f f e r e n c e ,  o r  f e a r  o f  
f a i l u r e .  I n  some o a s e s  t h i s  o p p o s i t i o n a l  t r e n d  in c r e a s e d  
when t h e  s u b je c t s  w e re  r e c a l l e d  f o r  t h e  s e c o n d  an d  t h i r d  
t e s t  s e s s io n s .  T h e s e  s u b je c t s  r e q u i r e d  p a t i e n t  u r g in g  and  
s u p p o r t iv e  com m ents i n i t i a l l y ,  b u t  o n c e  s t a r t e d ,  t h e y  w e re  
a b le  t o  c o m p le te  t h e  t e s t s  u n s u p p o r te d .  T h e  p o s s i b i l i t y  o f  
l o s i n g  o p p o s i t io n a l  s u b je c t s  a f t e r  t h e  f i r s t  t e s t  s e s s io n  
w as e v e r  p r e s e n t ;  h o w e v e r , no m o re  t h a n  f i v e  s u c h  s u b je c t s  
a c t u a l l y  d ro p p e d  o u t  b e f o r e  c o m p le t in g  t h e  f i n a l  t e s t  s e s ­
s io n .  I n t e r e s t  i n  t h e  t e s t s  r a n  f ro m  p a r a n o id  s u s p ic io u s ­
n e s s  t o  an  i n t e r e s t  i n  t h e o r e t i c a l  i m p l i c a t i o n s .  I n t e r e s t  
and  c o o p e r a t iv e n e s s  w e re  n o t  o b v io u s ly  r e l a t e d  t o  p e r fo r m ­
a n c e  on th e  t e s t s .  One s u b je c t  who w as q u i t e  t a i l k a t i v e  and  
i n t e r e s t e d  i n  t h e  t a s k s  d id  r a t h e r  p o o r ly  on th e m . A n o th e r  
s u b je c t  who s a id  v e r y  l i t t l e  a n d  seem ed im p a t i e n t  t o  g e t  
t h e  w h o le  b u s in e s s  o v e r  w i t h  d id  q u i t e  w e l l  on t h e  t e s t s .  
A l l  i n  a l l ,  t h e  g e r i a t r i c - p s y c h i a t r i c  s u b je c t s  w e re  d i f f i ­
c u l t  a n d  u n p r e d ic t a b le  t o  w o rk  w i t h .  T h is  i s  p r o b a b ly  one  
r e a s o n  w hy so  l i t t l e  r e s e a r c h  h a s  b e e n  a t te m p te d  w i t h  t h i s  
g ro u p  t o  d a t e .
D e s ig n  Im p ro v e m e n ts
S e v e r a l  im p ro v e m e n ts  i n  t h e  e x p erim en taJ L  d e s ig n  o t h e r  
th a n  th o s e  a l r e a d y  s u g g e s te d  w i l l  now b e  p r e s e n t e d .  The  
f i r s t  t o  b e  c o n s id e r e d  i s  t h e  m e a s u re  o f  r i g i d i t y .  T h e  u s e  
o f  e r r o r  s c o re s  an t h i s  m e a s u re  i s  b e l i e v e d  b y  t h e  w r i t e r
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t o  r e f l e c t  s o u rc e s  o f  v a r ia n c e  o t h e r  th a n  r i g i d i t y  a lo n e ,  
e . g . ,  t h e  i n a b i l i t y  o f  a  s u b je c t  t o  u n d e r s ta n d  a  c o n c e p t ,  
p a r t i c u l a r l y  th o s e  m e n t io n e d  a b o v e , o r  s h e e r  g u e s s in g  b y  
t h e  s u b je c t s *  Some m e a s u re  o f  p e r s e v e r a t i v e  re s p o n s e s  
w o u ld  p r o b a b ly  b e  a  m ore  s u i t a b l e  i n d i c a t i o n  o f  r i g i d i t y  
th a n  t h e  e r r o r  s c o r e  a lo n e *  P e r s e v e i r a t iv e  re s p o n s e s  w e re  
u s e d  as  m e a s u re s  o f  r i g i d i t y  i n  s e v e r a l  o f  t h e  s t u d ie s  
p r e v i o u s ly  c i t e d  i n  t h e  I n t r o d u c t o r y  s e c t io n *
A n o th e r  d e s ig n  im p ro v e m e n t w o u ld  b e  t o  c o u n te r b a la n c e  
b o t h  t h e  a d m i n i s t r a t i o n  a n d  t r a i n i n g  f o r  b o th  t e s t s ,  i * e * ,  
g iv e  h a l f  t h e  s u b je c t s  t h e  F ig u r e  T e s t  f i r s t  f o l lo w e d  b y  
t h e  C a rd  T e s t ,  and  v i c e  v e r s a  f o r  t h e  r e m a in in g  s u b je c t s .  
A ls o ,  t r a i n  h a l f  o f  t h e  s u b je c t s  on t h e  F ig u r e  T e s t  and  t h e  
o t h e r  h a l f  on t h e  C a rd  T e s t .  T h is  p r o c e d u r e  s h o u ld  re d u c e  
th e  i n f l u e n c e  o f  t a s k  d i f f e r e n c e s  on a n y  r e w a r d  o r  g e n e r a l i ­
z a t io n  e f f e c t *
The  s e v e n -d a y  p e r io d  b e tw e e n  t h e  f i r s t  a n d  s e c o n d  t e s t  
s e s s io n  seem ed u n n e c e s s a r i ly  lo n g  e v e n  th o u g h  i t  w as p la n n e d  
t o  In s u r e  a g a in s t  a  p r a c t i c e  e f f e c t  f o r  t h e  s e c o n d  t e s t i n g  
s e s s io n *  A t h r e e - d a y  d e la y  b e tw e e n  s e s s io n s  one an d  tw o  
w o u ld  p r o b a b ly  b e  a m p le  i n  t h i s  r e s p e c t ,  an d  i t  w o u ld  e x p e ­
d i t e  t h e  d a t a  c o l l e c t i o n  t im e w is e .  A ls o ,  t h e  re d u c e d  t o t a l  
t e s t i n g  t im e  f o r  a  s i n g l e  s u b je c t  w o u ld  h e lp  a v o id  a  lo s s  
o f  s u b je c t s  b e c a u s e  o f  m e d ic a l  a p p o in tm e n ts  o r  le a v e  o f  a b ­
s e n c e s , and  c o u ld  h e lp  s u s t a in  a  s u b j e c t 's  i n t e r e s t  o v e r
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t im e *
A n o th e r  s u g g e s te d  d e s ig n  Im p ro v e m e n t r e l a t e s  t o  d i f ­
f e r e n c e s  I n  t e s t  p e r fo r m a n c e  as a  f u n c t i o n  o f  a g e *  A g ro u p  
o f  y o u n g e r  a d u l t  s u b je c t s  c o u ld  b e  In c lu d e d  and  m a tc h e d  
w i t h  t h e  a g e d  s u b je c t s  on s u c h  v a r i a b l e s  as  IQ  and  d ia g ­
n o s is *  T h is  c o m p a ris o n  w o u ld  h e lp  c l a r i f y  t h e  e f f e c t s  o f  
a g in g ,  p e r  s e . on t r a i n a b i l i t y *  U n f o r t u n a t e l y ,  t h e  tw o  
t e s t s  d e v is e d  f o r  t h e  p r e s e n t  s tu d y  w e re  so  s im p le  t h a t  t h e  
p e r fo rm a n c e  o f  y o u n g e r  s u b je c t s  w o u ld  h a v e  b e e n  s e v e r e ly  
a f f e c t e d  b y  t h e  lo w  c e i l i n g s *  F o u r  m em bers o f  t h e  n u r s in g  
s t a f f  w e re  a d m in is t e r e d  t h e  t e s t s ,  a n d  a l l  o f  t h e s e  p e o p le  
made no m o re  th a n  t h r e e  e r r o r s  on e i t h e r  t e s t *  W h at w o u ld  
b e  n e e d e d  i s  a  t e s t  t h a t  c o n ta in s  s e v e r a l  g ro u p s  o f  c o n ­
c e p ts  d i f f e r i n g  i n  l e v e l  o f  d i f f i c u l t y  b u t  w h ic h  c o n ta in s  
tw o  o r  m ore c o n c e p ts  o f  e q u a l  d i f f i c u l t y  w i t h i n  a n y  one  
l e v e l *  S u ch  a  t e s t  w o u ld  p r o v id e  a n  a d e q u a te  c e i l i n g  f o r  
s u b je c t s  i n  a  b r o a d e r  ag e  g ro u p  a n d  w o u ld  a l lo w  m o re  a c ­
c u r a t e  c o m p a ris o n s  a c r o s s  g ro u p s *
C o n c lu s io n s
From  t h e  o v e r a l l  r e s u l t s  o f  t h i s  s tu d y  some g e n e r a l  
c o n c lu s io n s  c a n  b e  s u m m a riz e d * The  f i r s t  and  m o st p ro m is in g  
im p r e s s io n  i s  t h a t  r i g i d i t y  i n  b e h a v io r  i s  n o t  an  i r r e v e r s i ­
b l e  phenom enon . S e c o n d , i t  i s  s u s c e p t ib le  t o  m o d i f i c a t i o n  
th r o u g h  t r a i n i n g ,  s p e c i f i c a l l y  b y  o p e r a n t  c o n d i t io n in g .
And t h i r d ,  th e s e  r e s u l t s  le n d  s u p p o r t iv e  e v id e n c e  t o
e n c o u ra g e  th e  c o n t i n u a t i o n  an d  e x p a n s io n  o f  t h e  r e h a b i l i t a ­
t i v e  e f f o r t s  b e in g  u t i l i z e d  w i t h  a g e d  i n d i v i d u a l s *  T hough 
t h e s e  g e n e r a l i z a t i o n s  may seem  r a t h e r  g r a n d i o s e ,  t h e y  a r e  
o f f e r e d  o n ly  a s  c a u t i o u s  e x t r a p o l a t i o n s  f ro m  t h e  d a t a  and  
m u s t b e  e v a l u a t e d  w i t h  t h e  w e a k n e s s e s  o f  t h e  p r e s e n t  e x ­
p e r i m e n t a l  p r o c e d u r e s  i n  m ind*
SUMMARY
The p u rp o s e  o f  t h i s  s tu d y  w as t o  d i s c o v e r  i f  r i g i d i t y  
i n  a g e d  s u b j e c t s  c o u ld  b e  m o d i f ie d  ( r e d u c e d )  th r o u g h  t r a i n ­
in g  b y  o p e r a n t  c o n d i t i o n in g *  The m e a su re  o f  r i g i d i t y  w as 
d e f i n e d  a s  t h e  e r r o r  s c o r e s  a c h ie v e d  on  a  s im p le  c o n c e p t  
f o r m a t io n  t e s t  d e v is e d  b y  t h e  w r i t e r *  The s c o r e s  r e f l e c t e d  
t h e  a b i l i t y  o f  t h e  s u b j e c t s  t o  s h i f t  t h e i r  a t t e n t i o n  among 
ra n d o m ly  p r e s e n t e d  c o n c e p t s — c o l o r ,  s i z e ,  o r  sh a p e *  T h re e  
t y p e s  o f  re w a rd s  w e re  u s e d  d u r in g  t r a i n i n g — a  p o s i t i v e  v e r ­
b a l  s t a t e m e n t ,  a  p e n n y , an d  t h e  so u n d  o f  a  t a p  b e l l *  A 
c o n t r o l  g ro u p  r e c e i v e d  no re w a rd *  The s u b j e c t  sa m p le  c o n ­
s i s t e d  o f  7 2  g e r i a t r i c - p s y c h i a t r i c  p a t i e n t s  65  y e a r s  o f  a g e  
an d  o l d e r  a n d  c a r r i e d  d ia g n o s e s  o f  e i t h e r  c h r o n ic  b r a i n  
synd rom e o r  p s y c h o s is *  The s u b j e c t s  w e re  a s s ig n e d  t o  one 
o f  t h r e e  l e v e l s  o f  r i g i d i t y  a c c o r d in g  t o  t h e i r  e r r o r  s c o r e s  
on t h e  p r e t r a i n i n g  a d m i n i s t r a t i o n  o f  t h e  f i r s t  c o n c e p t  f o r ­
m a t io n  t e s t *  G e n e r a l i z a t i o n  o f  t r a i n i n g  w as a l s o  i n v e s t i ­
g a te d  by  t h e  u s e  o f  a  s e c o n d  an d  s i m i l a r  c o n c e p t  f o r m a t io n  
t e s t *
T h re e  s p e c i f i c  h y p o th e s e s  w e re  t e s t e d :
1* R i g i d i t y  c an  b e  m o d if ie d  th r o u g h  t r a i n i n g  b y  th e  
a p p l i c a t i o n  o f  p o s i t i v e  r e in f o r c e m e n ts *
2* V e rb a l  an d  n o n - v e r b a l  r e i n f o r c e r s  w i l l  d i f f e r  i n  
t h e i r  e f f i c i e n c y  i n  m o d ify in g  r i g i d i t y *
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3* The m o d i f i c a t i o n  o f  r i g i d i t y  i n  one  b e h a v i o r a l  
a r e a  w i l l  g e n e r a l i z e  t o  m o d ify  r i g i d i t y  i n  a  r e ­
l a t e d  b e h a v i o r a l  a re a *
A n a ly s e s  o f  v a r i a n c e  b a s e d  on  e r r o r  s c o r e s  o f  t h e  tw o 
c o n c e p t  f o r m a t io n  t e s t s  p ro d u c e d  t h e  f o l lo w in g  r e s u l t s :
1* A s i g n i f i c a n t  t r a i n i n g  e f f e c t  (p  <  .0 5 )  w as demon­
s t r a t e d  b e tw e e n  t h e  p r e t r a i n i n g  an d  t r a i n i n g  s c o r e s  
o f  t h e  F ig u r e  T e s t*  T h ese  d a t a  s u p p o r t s  t h e  f i r s t  
h y p o t h e s i s •
2 .  No s i g n i f i c a n t  d i f f e r e n t i a l  re w a rd  e f f e c t  o c c u r r e d ,  
n e g a t in g  t h e  s e c o n d  h y p o th e s is *  T h is  i n d i c a t e s  
t h a t  t h e  t r a i n i n g  e f f e c t  w as i n f l u e n c e d  b y  some 
o t h e r  v a r i a b l e ,  p r o b a b ly  s o c i a l  f a c i l i t a t i o n *
3* No g e n e r a l i z a t i o n  e f f e c t  w as e l i c i t e d  on  t h e  C ard
  T e e t ,  n e g a t in g  t h e  t h i r d  h y p o th e s is *  T h is  f i n d i n g
i n d i c a t e s  how s i t u a t i o n - b o u n d  t h i s  t r a i n i n g  m ig h t 
be*
D ia g n o s is  w as n o t  a  s i g n i f i c a n t  v a r i a b l e *
. 5* T h e re  w e re  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  l e v e l s  
o f  r i g i d i t y  (p  < .0 1 )*  The l a c k  o f  s i g n i f i c a n t  
i n t e r a c t i o n s  o f  t h i s  v a r i a b l e  w i th  t h e  o t h e r  m eas­
u r e s  s u g g e s te d  t h a t  t h e  s u b j e c t s  show ed a  t r a i n i n g  
e f f e c t  d e s p i t e  t h e  d e g r e e  o f  r i g i d i t y  th e y  d i s p l a y e d .
The v a r i a b l e s  o f  a g e  and  1*2* (WAIS v o c a b u la r y  s u b t e s t )
w e re  c o r r e l a t e d  w i th  t h e  t e s t  s c o r e s .  Age w as fo u n d  t o  b e
i n v e r s e l y  r e l a t e d  t o  t h e  e r r o r  s c o r e s  o f  b o th  t e s t s ,  
i n d i c a t i n g  t h a t  r i g i d i t y  d o e s  i n c r e a s e  w i th  age*  I*Q* 
w as d i r e c t l y  r e l a t e d  t o  t h e  e r r o r  s c o r e s ',  i n d i c a t i n g  t h a t  
w i t h  i n c r e a s e d  r i g i d i t y  i n t e l l e c t u a l  e f f i c i e n c y  d e c r e a s e s *  
The o v e r a l l  c o n c lu s io n s  f ro m  t h e  d a t a  w e re  t h a t  r i ­
g i d i t y  i s  n o t  an  i r r e v e r s i b l e  phenom enon , t h a t  i t  c a n  b e  
m o d if i e d  th r o u g h  c o n d i t i o n in g *  R i g i d i t y ,  t h e n ,  i s  n o t  an  
in s u r m o u n ta b le  o b s t a c l e  t o  r e h a b i l i t a t i v e  p ro g ra m s  a p p l i e d  
t o  a g e d  i n d i v i d u a l s *
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APPENDIX A 6 3
The Placement and Dimensions of the Figures on Pair I
of the Figure Test
(Constant Card)
(blue)
(blue)
(blue)
N i'H
(Variable Card)
(green)
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APPENDIX B
T h e  S i z e s ,  C o lo r s ,  and  S h a p e s  o f  t h e  F ig u r e s  
D i s t r i b u t e d  on t h e  C o n s ta n t  C a rd s  (C ) an d  
V a r i a b l e  C a rd s  (V )  o f  F ig u r e  T e s t
P a i r  I  ( l e f t  t o  r i g h t )
C : l a r g e  b lu e  o i r c l e ,  s m a l l  b lu e  t r i a n g l e ,  m edium  b lu e  
s q u a r e
V :  s m a l l  r e d  o c ta g o n , m edium  b lu e  s t a r , l a r g e  g r e e n  
c r o s s
P a i r  I I
c : l a r g e  r e d  c i r c l e ,  l a r g e  b lu e  t r i a n g l e ,  l a r g e  g re e n  
s q u a re
V :  s m a l l  g r e e n  s t a r ,  l a r g e  r e d  o c ta g o n . m edium  b lu e  
c r o s s
P a i r  I I I
C : m edium  g r e e n  c i r c l e ,  s m a l l  g re e n  s q u a r e ,  l a r g e  
g r e e n  t r i a n g l e
V : m edium  r e d  s t a r ,  l a r g e , g r e e n  c r o s s , s m a l l  b lu e  
o c ta g o n
P a i r  I V
C: m edium  r e d  c i r c l e , l a r g e  g r e e n  c i r c l e ,  s m a l l  b lu e  
c i r c l e
V : s m a l l  b la c k  s t a r ,  l a r g e  b la c k  o c ta g o n , m edium  b la c k  
c i r c l e
P a i r  V
C : m edium  r e d  c i r c l e ,  l a r g e  r e d  t r i a n g l e ,  s m a l l  r e d  
s q u a re
V : l a r g e  b lu e  s t a r ,  s m a l l  r e d  c r o s s ,  m edium  g re e n  
o c ta g o n
P a i r  V I
C : m edium  b lu e  s q u a r e ,  l a r g e  g r e e n  s q u a r e , sma l l  r e d  
s q u a re
V : l a r g e  b la c k  s t a r ,  m edium  b l a c k  o c ta g o n , s m a l l  b l a c k  
s q u a re
P a i r  V I I
C : m edium  g r e e n  c i r c l e ,  m edium  b lu e  t r i a n g l e ,  m edium  
r e d  s q u a re
V :  m edium  b la c k  c r o s s , s m a l l  r e d  s t a r ,  l a r g e  g r e e n  
o c ta g o n
P a i r  V I I I
C : s m a l l  g re e n  t r i a n g l e ,  s m a l l  r e d  c i r c l e ,  s m a l l  b lu e  
s q u a re
V :  s m a l l  r e d  c r o s s , l a r g e  g r e e n  o c ta g o n , m edium  b lu e  
s t a r
P a i r  I X
C : m edium  b lu e  t r i a n g l e , s m a l l  g r e e n  t r i a n g l e . l a r g e  
r e d  t r i a n g l e
V :  m edium  b la c k  s t a r ,  l a r g e  b la c k  c r o s s ,  s m a l l  b la c k  
t r i a n g l e
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APPENDIX C
The N u m b e rs , S u i t s ,  a n d  C o lo r s ,  o f  t h e  P la y in g  
. C a rd s  D i s t r i b u t e d  on t h e  C o n s ta n t  C a rd s  (C )  
an d  V a r i a b l e  C a rd s  ( V ) o f  t h e  C a rd  T e s t  .
P a i r  I  ( r i g h t  t o  l e f t )
t h r e e  o f  d ia m o n d s , t h r e e  o f  h e a r t s ,  t h r e e  o f  s p a d e s  
V :  f i v e  o f  s p a d e s , s e v e n  o f  h e a r t s ,  t h r e e  o f  c lu b s  
P a i r  I I
C : s e v e n  o f  c l u b s ,  t h r e e  o f  c l u b s .  f i v e  o f  c lu b s  
V : tw o  o f  c lu b s ,  s i x  o f  h e a r t s ,  f o u r  o f  s p a d e s  
P a i r  I I I
C : s e v e n  o f  c l u b s ,  s e v e n  o f  h e a r t s ,  s e v e n  o f  s p a d e s  
V : s e v e n  o f  d ia m o n d s . t h r e e  o f  h e a r t s ,  f i v e  o f  s p a d e s  
P a i r  IV
C : s e v e n  o f  s p a d e s . f i v e  o f  s p a d e s . t h r e e  o f  s p a d e s  
V : tw o  o f  h e a r t s ,  s i x  o f  c lu b s ,  e i g h t  o f  s p a d e s  
P a i r  V
C : f i v e  o f  c l u b s ,  f i v e  o f  h e a r t s ,  f i v e  o f  s p a d e s  
V : s e v e n  o f  s p a d e s , f i v e  o f  d ia m o n d s , t h r e e  o f  c lu b s  
P a i r  V I
C: f i v e  o f  h e a r t s ,  s e v e n  d ia m o n d s , t h r e e  o f  h e a r t s  
( a l l  r e d )
V : s i x  o f  c lu b s ,  f o u r  o f  s p a d e s , s i x  o f  d iam o n d s  
P a i r  V I I
C : f i v e  o f  d ia m o n d s . s e v e n  o f  d ia m o n d s . t h r e e  o f  d i a ­
monds
V :  f o u r  o f  c lu b s ,  tw o  o f  H ia m e n d s , e i g h t  o f  h e a r t s  
P a i r  V I I I
C: t h r e e  c lu b s ,  f i v e  o f  c lu b s ,  s e v e n  o f  s p a d e s  ( a l l  
b l a c k )
V : s i x  o f  h e a r t s ,  e i g h t  o f  d ia m o n d s , tw o  o f  s p a d es  
P a i r  I X
C: s e v e n  o f  h e a r t s ,  t h r e e  o f  h e a r t s , f i v e  o f  h e a r t s  
V: e i g h t  o f  h e a r t s ,  f o u r  o f  c lu b s ,  tw o  o f  d iam o n d s
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